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Abstract
This study developed a scale for assessing design thinking capabilities in individuals. Many
organizations today are turning to design thinking to tackle the complex challenges they face. As
organizations move toward adopting this way of working the need to develop design thinking
capabilities in individuals becomes imperative. The capabilities needed for engaging in design
thinking are skills that we all have to some varying degree, but we do not all use them to their full
potential when solving problems. The scale developed in this study measures the degree to which
an individual uses design thinking capabilities when engaged in problem solving. The research
process involved a two-phase mixed methods design. In Phase 1, 536 individuals responded to an
online survey. The data collected were analyzed using exploratory and confirmatory factor
analyses. A new scale was developed that identified the three core capabilities needed to engage in
design thinking: Solution Optimism, Visual Expression, and Collaborative Discovery. In Phase 2,
10 respondents from Phase 1 were selected to participate in follow-up interviews. Findings from
the second phase of the study indicated the scale was perceived to accurately measure the use of
design thinking capabilities in individuals when engaged in problem solving. Participants
commented that this profile was unlike any other assessments they have taken in the past because
this profile focuses on skills not emphasized in other assessments. Therefore, the new scale could
be used along with other assessments to get a complete view of an individual’s skill set. The
findings also indicate that this profile will be useful for executive coaches, change management
practitioners, educators teaching design related courses, leaders engaged in team development,
and for researchers exploring design thinking capabilities. This dissertation is accompanied by an
Executive Summary [pdf] and the author’s MP4 video introduction (for transcript see Appendix
I). This dissertation is available in open-access at OhioLink ETD Center, etd.ohiolink.edu, and
AURA: Antioch University Repository and Archive, http://aura.antioch.edu/
v
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Chapter I: Introduction
Organizations today are facing increasing consumer demands driven by an abundance of
options making customer loyalty a challenge. Technology is advancing at such a pace that it is
becoming increasingly difficult to keep up (Worley, Williams, & Lawler, 2014). Business leaders
are challenged with managing the ever-changing regulatory environment, retaining an engaged
and diverse workforce, learning to navigate the rise of freelance workers, and growing revenues
(Conner, 2013; Helmrich, 2016; Lindzon, 2016; Rampton, 2015). These kinds of problems in the
literature are referred to as adaptive challenges or wicked problems (Heifetz, 1994; Kegan &
Lahey, 2009; Rittel & Webber, 1973). Adaptive challenges are emerging problems with multiple
contributing factors that are difficult to define clearly, and it is not easy to predict if a solution will
resolve the problem entirely. These types of problems require an inventive way of thinking that
can introduce new solutions (Tim Brown, 2008; Martin, 2009; Meyer, 2011; Neumeier, 2008).
Recognizing the need for new ways of thinking many organizations have adopted design
thinking as a problem solving approach. Design thinking is a human centered iterative approach
to problem solving that requires dynamic thinking, being empathetic, generating multiple ideas,
creating prototypes, dealing with ambiguity, taking an optimistic view, engaging in risk taking
and learning from failure to arrive at a solution (Boland & Collopy, 2004; Tim Brown, 2008;
Cross, 2011; Kelley & Littman, 2001; Liedtka & Ogilvie, 2011; Martin, 2009; Owen, 2005). The
literature offers many examples of organizations that have generated positive results through the
use of design thinking (Bevan, Robert, Bate, Maher, & Wells, 2007; Body, 2008; Tim Brown,
2008; Chang, Kim, & Joo, 2013; Lafley & Charan, 2010; Leavy, 2012; Meyer, 2011).
Today design thinking is used across many industries to solve product design, service
delivery, patient care, software development, and change management problems. The use of
design thinking has grown beyond companies traditionally known for design such as Apple.
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Today design thinking is used by such institutions as IBM, P&G, the Australian Tax Office, the
National Health Service of the United Kingdom, Kaiser Permanente, General Electric, and
Nike, to name a few.
Despite the success of design thinking, the way companies use it has come under some
criticism for being too methodological and as being turned into an out of the box solution that is
killing creativity (Tjendra, 2013). Critics also see design thinking as the current fad that will soon
be abandoned for the next big thing. Proponents of design thinking argue that the journey of
design thinking is just beginning and point to the potential design thinking has for transforming
organizational culture, redesigning business education, and rethinking communication and
public relations (McCracken; 2011; Mootee, 2014).
Design thinking was introduced as a methodology for solving problems because this way
of introduction made the process palatable to organizations that use structured processes to solve
problems. While it is true that design thinking is a methodology, it is very limiting to view design
thinking as only being a method to be used. The real value in design thinking is that it requires us
to change the way we see and approach problem solving. Metaphorically speaking design
thinking is still in its childhood and we are just beginning to see how this approach can transform
our world. However, for design thinking to live up to its full potential, we need to go beyond
simply seeing it as a process. We must move from doing design thinking to being design thinkers.
Until now, the focus of design thinking has been getting organizations to adopt design thinking as
a methodology. However, merely applying the method isn’t enough, we must now move to
mastering the capabilities of design thinking (Tim Brown, 2008).
As organizations begin to move toward mastering design thinking capabilities, a challenge
facing organizations is that much of their workforce was trained in the science-based
management focused curriculum, which traditionally has only focused on developing analytical
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skills and training students in driving efficiency, managing costs, and improving quality (Boland
& Collopy, 2004; Dunne & Martin, 2006; Glen, Suciu, & Baughn, 2014; Martin, 2009; Ungaretti
et al., 2009). While these skills are important to business, alone they are no longer enough to
meet the challenges facing organizations today.
To meet the changing needs of the business environment, many business schools are
starting to offer design courses in their curriculum, but much of the current workforce was
trained in the traditional business curriculum that focuses heavily on analytical approaches. As
some scholars indicate, for too long, business schools, have emphasized developing deductive
reasoning that seeks to find the right answer rather than thinking that enables creating good
solutions (Boland & Collopy, 2004; Buchanan, 1992; Martin, 2009). As a result, a gap exists
between the skills we have and the skills we need. Data collected on the skills that employers
need, but are struggling to find, show creative thinking and innovation skills at the top of the list
(CareerBuilder, 2015; Tomasco, 2010). For organizations desiring to move toward mastering
design thinking capabilities, and individuals desiring to fill this skills gap what is needed is a way
to measure what if any, design thinking capabilities currently exist. Assessment instruments that
measure capabilities are effective in providing insights that can then be used for setting
developmental goals (Bennett & Bush, 2013; Brocato, 2003; McCarthy & Garavan, 1999;
Peterson & Hicks, 1995). Therefore, an instrument that measures design thinking capabilities will
provide a way for individuals and organizations to understand their current design thinking
capabilities as well as which capabilities need further improvements.
A search of existing assessment instruments identified several scales that measure some
characteristics of design thinking. While existing scales measure some aspects of design thinking
capabilities, a search of existing scales did not find an instrument that measures them all in the
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context they are used by design thinkers. This study used a mixed methods approach to develop
a scale for measuring the design thinking capabilities.
What is Design Thinking?
Design thinking is the term used to describe the process used by designers to solve
problems. Design thinking is widely discussed as an approach that helps organizations create a
competitive advantage by creating solutions that meet consumer needs (Tim Brown, 2008;
Kelley & Littman, 2001; Lafley & Charan, 2010; Liedtka & Ogilvie, 2011; Martin, 2009; Meyer,
2011; Neumeier, 2008). Design thinking is described as a human-centered iterative approach to
problem solving that requires integrative thinking, empathy, incorporating input from others,
generating multiple ideas, testing out potential solutions by creating prototypes, and learning
from failure to arrive at a solution (Boland & Collopy, 2004; Tim Brown, 2008; Cross, 2011;
Kelley & Littman, 2001; Liedtka & Ogilvie, 2011; Martin, 2009; Owen, 2005). While there is no
universal definition for design thinking, scholars have developed various working definitions as
the concept has evolved over time.
Why is Design Thinking Important?
We now live in a world where the analytical science-based problem solving processes we
have relied on in the past (e.g., Six Sigma) are no longer enough. We now live in a world of
adaptive challenges that require the creation of new solutions. Design thinking scholars state that
the designers' approach to problem solving is better suited for the problems that organizations
are facing than the science-based analytical problem solving approaches organizations currently
use (Boland & Collopy, 2004; Tim Brown, 2008; Buchanan, 1992; Martin, 2009; Meyer, 2011).
An important distinction between design thinking and other approaches to problem solving is
that design thinking places emphasis on creating solutions whereas most other problem solving
methods put a focus on isolating the deficit that is causing the problem. Consider, for example,
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the Six Sigma approach to problem solving, which focuses on improving quality as a means for
solving problems. The Six Sigma approach explores a problem to identify the source of the
defect that is causing the problem. This approach to problem solving involves eliminating the
defect and using controls to ensure the deficiency does not reoccur in the future. Six Sigma is an
effective approach to problem solving when the problem can be defined, only has a few
contributing factors, and we can with some degree of confidence predict that removing these
factors would eliminate the problem. However, this approach to problem solving is not well
equipped to create new solutions for the adaptive challenges that organizations face today.
To illustrate this point, consider the issue of being short staffed because several employees
are out sick. This problem is well suited for analytical problem solving because there is a single
factor causing the problem, several employees could not show up for work because they have
taken ill. There are a few options available to remedy this problem. One option would be to the
split up the workload amongst the remaining employees with overtime pay being offered if
needed to go beyond regular business hours. Another option would be to hire temporary
employees to cover the shortfall. Alternatively, employees from other parts of the organization
could be reallocated. We can, with some degree of confidence, predict that if additional
employees are added or additional time is provided to complete the work, the issue of being short
staffed can be addressed. Additionally, this problem had readily available solutions that were
likely derived from past experience with the same or similar problem.
Now consider the problem of low associate engagement in an organization. What are the
factors causing this problem? It is likely that there are many reasons ranging from family issues to
benefits to job satisfaction. What is the solution to this problem? Well, we don't know exactly. It
could be offering better benefits, which then poses the question of what benefits to offer. It could
be creating career advancement programs, which then raises the question of what these
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programs should include. Would implementing any of these solutions resolve the problem? There
isn't a way to know ahead of time if a planned solution will resolve this problem. Making things
even more complicated is the instability of the environment in which the problem is occurring.
Consider all of the activity that happens on a day-to-day basis in an organization that causes the
environment to shift; it is challenging to know how these shifts will impact the problem and
potential solutions. Effectively solving this problem requires getting input from associates to
understand what causes them to disengage, soliciting their input to understand what would
increase their engagement, and then using their input to generate solutions.
This is just one of many examples of the types of adaptive challenges organizations are
faced with today. To solve these problems, we must go beyond analytical thinking that focuses on
finding the right solution based on available options to a way of thinking that focuses on creating
a good solution by introducing new options. Design thinking enables organizations to move away
from evaluating available options to thinking about what new options can be created (Boland &
Collopy, 2004; Martin, 2009). Design thinking moves away from root cause analysis where the
focus is on understanding why a problem is occurring to human centeredness and empathy that
focuses on how a problem affects people (Tim Brown, 2008). Design thinking moves away from
risk aversion and following structured processes to an iterative way of working that encourages
risk taking and learning from failure and the testing out of many solutions (Tim Brown, 2008;
Liedtka & Ogilvie, 2011; Martin, 2009). This way of working increases an organization’s capacity
for solving adaptive challenges (Tim Brown, 2008; Buchanan, 1992; Martin, 2009).
What is a Design Thinker?
A design thinker has a dynamic mindset, is empathetic, human centered, visual,
comfortable with ambiguity, collaborative, reflective, open to taking risks, embracing of failure,
optimistic, and is able to engage in prototyping. A design thinker approaches problem solving
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with a dynamic mindset—understanding that problem solving is an iterative process and moves
easily from inventive thinking that generates ideas to analytical thinking that evaluates ideas
while considering multiple perspectives (Beckman & Barry, 2007; Benson & Dresdow, 2015;
Bicen & Johnson, 2015; Tim Brown, 2008; Dunne & Martin, 2006; Liedtka, 2000; Martin, 2009;
Owen, 2005; Tschimmel, 2012). A design thinker is human centered in that they are concerned
with understanding how people are impacted by a problem and this human centered approach
allows design thinkers to be empathetic toward people and the problems they face (Benson &
Dresdow, 2015; Tim Brown, 2008; Dunne & Martin, 2006; Fraser, 2007; Junginger, 2007;
Lawson, 2006; Liedtka & Ogilvie, 2011; Lockwood, 2010; Martin, 2009; Owen, 2005;
Tschimmel, 2012; Veryzer & de Mozota, 2005; Wyatt & Brown, 2010). A design thinker is visual
in that they can think up solutions that do not yet exist and they use techniques such as sketching
and mapping to bring these visualizations into the physical world (Benson & Dresdow, 2015;
Boni, Weingart, & Evenson, 2009; Cross, 2011; Goldschmidt, 1994; Junginger, 2007; Lawson,
2006; Liedtka & Ogilvie, 2011; Owen, 2006; Rowe, 1987; Tschimmel, 2012). For example,
design thinkers imagine what could be and then create sketches to display what they have
imagined in their mind so that these ideas can be shared with others. A design thinker is
comfortable working with missing information and sees ambiguity as part of the problem solving
process (Body, 2008; Cross, 2006; Fraser, 2007; Martin, 2009; Michlewski, 2008; Owen, 2005).
A design thinker creates tangible prototypes to test out visualized ideas with others (Beckman &
Barry, 2007; Benson & Dresdow, 2015; Body, 2008; Tim Brown, 2008; Coakley, Roberto, &
Segovis, 2014; Connell, 2013; Kelley & Littman, 2001; Liedtka & Ogilvie, 2011; Martin, 2007;
Pombo & Tschimmel, 2005).
Design thinkers use prototyping as a way to collaborate with others to create solutions
(Benson & Dresdow, 2015; Dunne & Martin, 2006; Martin, 2009; Meyer, 2011; Tschimmel,
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2012). A design thinker reflects on feedback received about a potential solution to evolve the
solution (Bevan et al., 2007; Schön, 1983; Stickdorn & Schneider, 2010). A design thinker is
comfortable taking risks by presenting new ideas and is willing to have these ideas fail because a
design thinker sees failure as a learning opportunity (Benson & Dresdow, 2015; Tim Brown,
2008; Liedtka, 2011; Martin, 2009; Owen, 2005, 2006; Tschimmel, 2012; Zupan, Stritar, &
Nabergoj, 2014). Lastly, design thinkers approach problem solving with optimism believing that
every problem has at least one solution (Tim Brown, 2008; Owen, 2006; Simon, 1969). These
capabilities to some varying degree exist in all of us, but only some individuals use all of them in
their approach to problem solving leaving, some skills untapped. These untapped capabilities
when identified can be leveraged to enhance the problem solving abilities of individuals. Table
1.1 provides a summary view of these capabilities.
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Table 1.1
Summary of Design Thinker Capabilities
Capabilities
Dynamic
Mindset

Short Definition
A mindset that sees problem solving as iterative
process and is able to move easily from
inventive thinking that generates ideas to
analytical thinking that evaluates ideas while
considering multiple perspectives.

Citations
Beckman and Barry, 2007; Benson and
Dresdow, 2014; Bicen and Johnson, 2015;
Tim Brown, 2008; Buchanan, 1992;
Chang et al., 2013; Dunne and Martin,
2006; Liedtka, 2000; Martin, 2009; Owen,
2005; Simon, 1969; Tschimmel, 2012
Fraser, 2007; Liedtka and Ogilvie, 2011;
Lockwood, 2010; Owen, 2005;
Tschimmel, 2012; Veryzer and de Mozota,
2005; Wyatt and Brown, 2010
Benson and Dresdow, 2015; Tim Brown,
2008; Dunne and Martin, 2006; Fraser,
2007; Junginger, 2007; Lawson, 2006;
Liedtka and Ogilvie, 2011; Martin, 2009;
Tschimmel, 2012; Wyatt and Brown, 2010
Benson and Dresdow, 2015; Boni et al.,
2009; Cross, 2011; Goldschmidt, 1994;
Junginger, 2007; Lawson, 1979, 2006;
Liedtka and Ogilvie, 2011; Owen, 2006;
Rowe, 1987; Tschimmel, 2012

Human
Centered

Concerned with understanding how people are
impacted by a problem.

Empathetic

The ability to understand or see a problem
from the perspective of those that are impacted
by a problem.

Visual

Concerned with figuring out what could exist,
how things could be. The use of sketching and
mapping to bring ideas formed in the mind
into the physical world.

Comfortable
with
ambiguity

Has a comfort level in working with missing or
incomplete information.

Engages in
prototyping

The creation of tangible experiences to test out
ideas. A form of learning by doing.

Body, 2008; Cross, 2006; Fraser, 2007;
Martin, 2009; Michlewski, 2008; Owen,
2005
Beckman and Barry, 2007; Benson and
Dresdow, 2015; Body, 2008; Tim Brown,
2008; Coakley et al., 2014; Kelley and
Littman, 2001; Liedtka and Ogilvie, 2011;
Martin, 2007; Pombo and Tschimmel,
2005

Reflective

Incorporating feedback and lessons learned to
evolve an idea.

Bevan et al., 2007; Schön, 1983; Stickdorn
and Schneider, 2010;

Open to risk
taking

A comfort level with presenting new unproven
ideas for consideration.

Benson and Dresdow, 2015; Martin, 2009;
Owen, 2005, 2006

Embracing of
failure

Failure is seen as a way of learning and critical
to the problem solving process.

Tim Brown, 2008; Liedtka, 2011; Owen,
2005, 2006; Tschimmel, 2012; Zupan et
al., 2014

Collaborative

Understanding that solutions are developed in
partnership and through engagement with
others.

Benson and Dresdow, 2015; Dunne and
Martin, 2006; Martin, 2009; Meyer, 2011;
Tschimmel, 2012

Optimistic

The belief that all problems have at least one
potential solution.

Tim Brown, 2008; Owen, 2006; Simon,
1969

10
Purpose of the Study
Driven by globalization, the rapid pace of technology, consumer demands, and an
increase in workplace diversity, organizations are facing more adaptive problems today than they
have in decades past (Conner, 2013; Helmrich, 2016; Lindzon, 2016; Rampton, 2015; Worley et
al., 2014). Organizations are recognizing that the analytical processes they have come to rely on
for problem solving are ineffective at finding solutions for these adaptive challenges are turning to
design thinking. Both in scholarship and practice the focus of design thinking to date has been on
adopting design thinking as an organizational process with only a few studies looking at the
development of design thinking capabilities in individuals (Benson & Dresdow, 2015; Bower,
2011; Coakley et al., 2014; Lee & Benza, 2015; Lewis & Elaver, 2014; Seidel & Fixson, 2013;
Ungaretti et al., 2009). As the use of design thinking grows, the demand for design thinkers will
increase. We can see this need begin to emerge in recent studies where business leaders report
creative thinking and innovation skills as needed capabilities that are difficult to find in the
current workforce (CareerBuilder, 2015; Tomasco, 2010). The lack of these skills can be
explained by the fact that most of the individuals in the workforce today—unless they attended
design school—were trained in a business curriculum which focused on analytical thinking and
deductive reasoning to solve problems (Boland & Collopy, 2004; Dunne & Martin, 2006; Martin,
2009). Most individuals in the workforce today were not trained to creatively approach a
problem, innovate by generating new ideas, and explore various options (Boland & Collopy,
2004). Most have been trained to reduce options and find the correct answer.
Many academic institutions, such as Harvard, Stanford, and the University of Virginia to
name a few, recognizing the need for generative skills that can create solutions, are beginning to
add design thinking courses to their curriculum. These efforts will help train future members of
the workforce on how to take a design approach to problem solving. However, a gap remains in
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the current workforce. It is important to recognize that the issue is not that the current workforce
is completely void of design thinking capabilities; it is entirely possible that someone has
capabilities that they are not even aware of and these capabilities go unused. For example, a
management consultant educated in a business curriculum, may have an interest in painting and
through this interest may have developed design thinking skills. As another example, consider a
computer programmer. Computer programing curriculums are generally offered through
science-based programs and emphasize the use of logic. However, the job of a programmer
involves understanding the requirements of a customer and creating what the customer has
requested. It is likely that in this process of learning to create computer programs that students
also developed design thinking skills. It is possible that management consultants, computer
programmers, and others trained in business or science based curricula, have design thinking
capabilities that go unrealized.
Assessment instruments are often used to discover capabilities and raise awareness of
where improvements are needed (Bennett & Bush, 2013; Brocato, 2003; McCarthy & Garavan,
1999; Peterson & Hicks, 1995). As an example, consider the StrengthFinders 2.0 instrument,
which helps identify the five key strengths of an individual (Rath, 2007). This instrument provides
awareness of the strengths individuals have so that they can begin to discover how best these
strengths can be used to meet their individual goals. Similarly, an instrument that assesses design
thinking will be able to determine the degree to which an individual is using these capabilities
and which skills remain untapped. This information can then be used to create individual
developmental goals to expand the use of design thinking capabilities. By understanding the
capabilities of their workforce, organizations will be better equipped to adopt a design thinking
approach and leverage these capabilities when engaged in problem solving. The purpose of this
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study was to create an assessment instrument that can measure the degree to which an individual
is using design thinking capabilities.
Significance of the Study
An instrument that measures design thinking capabilities in individuals will contribute to
furthering the use of design thinking in organizations by supporting the development of these
capabilities in individuals. A design thinker assessment instrument will also allow scholars to
study design thinkers. To date, much of the design thinking research has focused on design
thinking at the organizational level. For example, Connell (2013) studied the operational
practices of design thinking and discovered the existence of four archetypes. The four archetypes
identified were phrased in athletic metaphors: sport races–training, emphasizing learning by
doing and more novice design thinking initiatives; marathons–capturing personal reflection in
long timeframe change initiatives; relays—highlighting team collaboration and co-design in
complex initiatives; and sprints—emphasizing fast-paced product innovation initiatives.
As another example, Rauth, Carlgren, and Elmquist (2014) studied the challenges that
organizations face when they attempt to implement a design thinking approach. They identified
the effective strategies that help organizations succeed in implementing design thinking. These
include: leveraging an external expert; modifying the design thinking process to better align with
the culture of the organization; and creating ways for teams to experience design thinking such as
through workshops and projects.
A few scholars have studied the development of design thinking capabilities in individuals
in the context of course design. For example, Benson and Dresdow (2015) examined the
development of design thinking capabilities in students through an innovation project course
where students were introduced to design thinking and then assigned an innovation project.
Students were asked to keep a reflective journal of their learning, and these journals allowed the
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researchers to assess how the students progressed over the semester in developing design thinking
capabilities. In this example, an assessment instrument would have been beneficial in that the
researchers could have assessed design thinking capabilities in students at the start of the course
and then again at the end of the course to demonstrate the effectiveness of the course. An
assessment instrument would allow scholars to study design thinking capabilities in individuals as
well as across large groups. This type of tool would enable scholars to explore questions such as:
•

Do design thinking capabilities vary across industries?

•

Are design thinking capabilities more present in certain age groups?

•

Are individuals in certain professions more likely to have design thinking capabilities
than others?

•

Do design thinking capabilities exist in organizations that have not formally adopted a
design thinking approach?

Answering such questions would deepen our knowledge of design thinking enabling us to
better leverage design thinking capabilities.
Research Questions
This study addressed the following research questions (RQ):
RQ1: What factors emerge through factor analysis with the items designed to measure
design thinking capabilities?
RQ2: What are the correlations among the factors that emerge from factor analysis?
RQ3: How do individual results align with an individual’s beliefs about their design
thinking capabilities?
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Researcher Background
My professional background is twofold in that I have trained and worked as both a design
professional and a business professional. The focus of my undergraduate work was graphic design
where I learned to design solutions. In the early part of my career, I worked as a graphic designer
developing marketing materials for small business clients. Much of this work focused on brand
development and increasing brand recognition. My transition into the business world happened
somewhat unexpectedly in that I was initially hired to help a financial services organization
develop visual process maps that captured their business processes as part of a large-scale
organization transformation effort. This work led to increased responsibility in supporting
organizational change efforts.
After a few years of leading organizational change efforts, I decided to pursue an MBA. It
was during this experience I recognized a vast difference in the way designers and business
professionals are trained. As a design student, there was a heavy focus on generating multiple
ideas, exploring options, and understanding the problem from various perspectives. As a business
student, the focus was on using structured analytical processes to reduce options down to
determine the one right answer.
My ability to straddle the design world and the business world has allowed me to help
organizations tackle complex problems and create sustainable solutions. My desire to further
research design thinking stems from my first-hand experience in the effectiveness of marrying the
inventive reasoning abilities I learned as a design student with the analytical reasoning skills I
learned as a business student. My interest in exploring design thinking is influenced by my
experience as a designer as well as my transition from the design world into the business world. I
have personal experience and knowledge of what it is like to engage in design thinking.
Additionally, in my graduate work at Queens University of Charlotte, I engaged in research with
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design professionals to understand how their lived work experiences compared to how the
literature describes their work processes. My educational background, my professional work
experience, as well as previous research informed the work I carried out in this study.
Study Assumptions
This study assumed that the 11 capabilities identified in the literature are the capabilities
used by design thinkers to create solutions. Design thinkers have a dynamic mindset, are
empathetic, human centered, visual, comfortable with ambiguity, collaborative, reflective, open
to taking risks, embracing of failure, optimistic, and are able to engage in prototyping.
Additionally, this study assumed that all individuals, to some degree, have these 11 capabilities
but design thinkers actively use all of them when solving problems.
This study also assumed that design thinking capabilities can be developed in individuals.
Design thinking is based on the approach that designers use to develop solutions. Designers learn
to use this approach in their training. Therefore, it is reasonable to assume that these skills can be
developed. Additionally, scholars have examined the effectiveness of teaching design thinking to
college students (Benson & Dresdow, 2015; Bower, 2011; Coakley et al., 2014; Lee & Benza,
2015; Lewis & Elaver, 2014; Seidel & Fixson, 2013; Ungaretti et al., 2009). The development of
design thinking skills in these courses was assessed using reflective journals and papers that
students were required to complete. In reviewing student reflections, each of these studies
concluded that by introducing principles of design thinking and then providing an opportunity to
engage in using these principles students could develop some level of competency in design
thinking.
The current study assumed that the scale developed will be used in organizations that are
willing and ready to adopt a design thinking approach and therefore the scale did not address
organizational readiness for adopting design thinking. This assumes that organizations have
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created an environment that is tolerant of healthy risk taking, encourages failure for the pursuit of
learning, and has a setting that is prime for collaboration. This study also assumed that
individuals using this scale have a desire to leverage design thinking capabilities, and therefore
this study did not assess an individual’s readiness for engaging in this approach to problem
solving.
Study Limitations
As with all studies, this study has several limitations. First, it relies on self-reported data (as
opposed to test results or observations) and the nature of the inquiry may lead to socially
desirable responses (see Grimm, 2010). To minimize the potential for socially desirable responses,
statements were crafted to avoid value laden wording. Additionally, the survey included both
positively and negatively worded statements.
Another limitation of this study was that while efforts were made to ensure a diverse
representation of profession types, industry types, years of experience, gender, and education
level most responses came from individuals in my personal, professional, and academic network.
Therefore, the demographics of the participants of this study are limited, which may limit the
generalizability of the results.
This study does not explore design thinking as an organizational process. The focus of
this study was limited to understanding the individual capabilities needed to engage in design
thinking and how these capabilities can be measured. The literature suggests that design thinking
is not a process that occurs in isolation. That is, it is a collaborative process that happens in
partnership with others in a team context (Avital, Boland, & Lyytinen, 2009; Seidel & Fixson,
2013). Specifically, the characteristics of collaboration, risk taking, and embracing failure are
influenced by the social setting in which an individual works. The scale includes items that speak
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to an individual’s ability to collaborate, take risks, and embrace failure, but the scale does not
include items for the dynamics of the team environment in which design thinking takes place.
Chapter Overviews
Chapter II presents the literature that informs this study. It includes a working definition
of design thinking and how this concept has evolved; a review of process models and comparison
to other problem solving methods; the relation of design thinking to organizational change;
review of individual capabilities; and perspectives on the need for a scale.
Chapter III is a discussion of the research design and methodology. This chapter
addresses the importance of methodological fit and the rationale for using a mixed method
approach to explore the research questions for this study. The chapter discusses the limitations of
the current study and ends with the ethical considerations of engaging in this research study.
Chapter IV presents the results of the quantitative and qualitative data gathered through
survey responses and interviews. The results are organized to address each of the three research
questions explored in this study.
Chapter V offers a discussion on the results of the study including recommendations for
practice and implications for future research.
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Chapter II: Literature Review
This literature review begins with defining design thinking and describing its evolution
into organizations over time. The chapter then focuses on how organizations engage in design
thinking by presenting the various design thinking process models. These models are then
synthesized, and commonalities across the models are discussed. Next, design thinking is
compared to three other common problem solving approaches that are used by organizations.
This section illustrates how design thinking is similar to and different from other problem solving
approaches. Next, the literature review discusses how design thinking relates to organizational
change theory through a discussion of complex adaptive systems. At this point, the literature
review turns its focus to the design thinker by discussing the key characteristics of a design
thinker. In the section that follows, design thinking capabilities are linked to leadership literature
to demonstrate the need for these skills in leading today’s organizations. The final section of the
literature review discusses existing scales that measure design thinking capabilities and
demonstrates the need for developing a new scale.
Toward a Working Definition
While the use of design thinking has gained popularity over the past decade, a universal
definition of it is still lacking. It is understandable why within the design thinking literature that
the concept fails to have a single, fixed definition. Design thinking has its roots in many fields:
engineering (Simon, 1969); architecture (Cross, 1982; Lawson, 1979); design (Cross, 1982;
Lawson, 1979); arts and humanities (Buchanan, 1992); political science (Simon, 1969); economic
science (Simon, 1969); innovation (Tim Brown, 2008; Kelley & Littman, 2001; Wyatt & Brown,
2010), cognitive science (Martin, 2009); and management science (Boland & Collopy, 2004;
Conklin, 2005; Fraser, 2007; Kimbell, 2011; Krippendorff, 2006; Lockwood, 2010; Liedtka &
Ogilvie, 2011; Martin, 2009; Owen, 2005) with each area exposing an element of design thinking
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that is critical to our overall understanding of the concept. Johansson-Sköldberg, Woodilla, and
Çetinkaya (2013) in their extensive review of the design thinking literature, concluded that while
it may be appealing to have a consistent definition, the application of design thinking presents
multiple opportunities for application, and therefore it may actually be harmful to the
development of the concept to have a single definition. Based on this view, design thinking is
contextual and must be defined by the practitioner or scholar, based on the context where design
thinking is used.
This study defines design thinking is a human centered iterative approach to problem
solving that requires empathy to understand the impact a problem has on humans, visualizing
ideas to generate new solutions, and prototyping to test out potential solutions (Tim Brown,
2009; Kelley & Littman, 2001; Liedtka & Ogilvie, 2011; Stickdorn & Schneider, 2010; Wyatt &
Brown, 2010). This approach requires dynamic thinking that can engage in both generating and
evaluating ideas (Dunne & Martin, 2006; Martin, 2007, 2009). Engaging in design thinking
requires a willingness to take risks without fear of failing, dealing with ambiguity, collaborating
with others, optimism, and reflection (Tim Brown, 2008; Cross, 2011; Liedtka & Ogilvie, 2011;
Martin, 2009; Owen, 2005).
The Evolution of Design Thinking
While the term design thinking was popularized in recent years, the concept has existed
for decades. In the literature, the first identifiable reference to the concept of design thinking is
seen in the work of Simon (1969) although the concept was referred to at the time simply as
design and not design thinking. According to Simon, design is concerned with how things should
be whereas the natural sciences (such as biology and physics) are concerned with how things are.
Simon further argues that while structured logic, rule-based analysis, and mathematics serve the
natural sciences well, these approaches are not well suited for disciplines such as medicine,
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business, and law because these disciplines are concerned with transforming what exists into a
more desirable state. Lawson's (2006) research explores the thought process of designers
attempting to understand what designers know and how they know what they know. Lawson
helps to explain how design transfers from the human mind to the creation of tangible objects.
Lawson’s research suggests that the work of designers is moving between ideation and creation.
According to Cross (1982), designers tackle ill-defined problems, are solution focused, and
translate abstract requirements into concrete objects. Cross argues that these qualities are
applicable beyond their traditional use in design related disciplines and should be taught in
general education.
The earliest use of the term design thinking appears in Rowe's (1987) research with
architects and urban planners to understand their process. Rowe distinguishes between design
and design thinking. According to Rowe, design is a broad term used to describe the creation of
something. For example, consider the work of an architect, which is to design buildings. This act
of creating the building is known as design. Design thinking is a narrower term that describes the
process used by designers to create something. Continuing with the example of an architect, the
process in which the architect goes about creating the building is what is known as design
thinking. In this way, design can be thought of as “the what”—what is being created, and design
thinking can be thought of as “the how”—how it is being created. Buchanan (1992) raises the
idea that design thinking involves integrating art and science based disciplines to solving complex
problems. Buchanan also calls for the expansion of design thinking beyond the traditional design
based disciplines into the business world.
While scholarly publications on design thinking sporadically continued throughout the
1990s, it appears interest in the topic decreased through much of this decade but picked up again
in 1999 (Dörner, 1999; Louridas, 1999; Oxman, 1999). The subject gained media attention
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around 2004 and hit its peak in 2009 (Johansson-Sköldberg et al., 2013). Therefore the design
thinking scholarship that emerged in the early 2000s could be considered the second generation
of this work. A distinction between the two generations of design thinking is that, in general, the
first generation of scholars argued for expanding design approaches in the academy while the
second generation focused on bringing design thinking methods into the business world. Many
scholars have researched and published in the area of adopting design thinking in the business
world (Boland & Collopy, 2004; Tim Brown, 2008; Fraser, 2007; Kimbell, 2011; Liedtka &
Ogilvie, 2011; Lockwood, 2010; Martin, 2009).
Design Thinking in Organizations
The initial appearance of design thinking in the business world started with its use in
innovation, which gained media attention by way of the design firm, IDEO and its chief
operating officer Tim Brown. In 2001 the IDEO way of innovation was presented to the outside
world (Kelley & Littman, 2001). In their work Kelley and Littman describe IDEO's innovation
approach through five steps and emphasize the need to directly engage with end users as an
essential part of the innovation process. Following up to this, Tim Brown (2008) presents IDEO’s
design thinking process including multiple examples of success stories gained from using this
approach. This is also the timeframe in which design thinking gained a broader audience,
particularly in the business world. IDEO furthers the use of design thinking as an innovation
process in the business context to a larger scale, by applying their design thinking process to
social innovation targeting solutions for problems faced by communities (Wyatt & Brown, 2010).
In this, design thinking is presented as a way to explore solutions for significant social problems
such as poverty.
While IDEO has played a key role in popularizing the use of design thinking as an
approach to innovation, other scholars have also studied the relationship between innovation and
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design thinking to demonstrate the potential impact. For example, one study found a relationship
between lean innovation and design thinking where firms that adopt the approach are better able
to innovate despite a scarcity of available resources (Bicen & Johnson, 2015). This research
demonstrated that design thinking is accessible to ordinary firms with limited resources and not
just available to elite firms such as IDEO. Chang et al. (2013) explore the various ways firms use
design thinking in innovation to better understand how innovation teams can adopt the
approach. This work helps expand the use of design thinking in innovation by discussing how
firms can adopt it and what key considerations should be reviewed in choosing the approach.
To further the relationship between design thinking and innovation Hobday, Boddington, and
Grantham (2012) review design thinking and innovation literature and discuss how the two
benefit from each other. For example, the authors discuss how design is a primary driver of
innovation, and without design innovation, we would not be able to bring to fruition innovative
ideas. These scholars help support and expand IDEO’s call for design thinking in innovation by
offering support for how this process can generate innovation.
Since its initial appearance, design thinking has extended beyond application to
innovation, and many scholars call for its use more broadly in the business world to address
adaptive challenges. Boland and Collopy (2004) assert that if managers were to adopt a designer's
way of thinking they would be able to create better outcomes. They describe the manager's way
of thinking as a decision-making process where the job of managers is to select the correct option
from a list of existing options, whereas the designer's way of thinking is to develop new alternative
options. More and more, managers today are faced with problems that do not have a
pre-established list of solutions to choose from thus requiring managers today to engage in
solution development. Boland and Collopy state that both decision and design are necessary for
managers to effectively address the challenges organizations are faced with in the current

23
business environment. However, for too long there has been too strong a focus on decision and
not enough on design. Boland and Collopy describe the climate of management today as
complex and driven by uncertainty and that these conditions need an ample supply of new ideas.
According to Boland and Collopy, what is failing managers is their training being too focused on
decision making and too little on idea generation. They call for designer sensibilities in both
management education and practice. Lafley and Charan (2010) share the perspective of Boland
and Collopy, stating, “business schools tend to focus on inductive thinking (based on directly
observable facts) and deductive thinking (logic and analysis, typically based on past evidence),
design schools emphasize abductive thinking—imagining what could be possible" (pp. 106).
According to Lafley and Charan, combining the teachings of design schools and the teachings of
business schools can create a more comprehensive skill set.
Owen (2005) furthers the idea of using design thinking in problem solving by comparing
it with scientific thinking. In Owen’s view, design thinking and scientific thinking when combined
create a complete set of tools for addressing ill formed problems. Here, Owen asserts that more
than one way of thinking is needed to solve problems effectively. Dunne and Martin (2006)
present design thinking as a catalyst for transforming management education and acknowledges
the criticisms of management education, specifically MBA programs as producing managers who
are stakeholder and profit focused at the cost of well being, sustainability, and innovation.
Martin (2009) proposes that engaging in design thinking requires abductive, inductive,
and deductive reasoning. He connects this idea to the problem in management education stating
that much of management education focuses on deductive reasoning. This focus then generates
practitioners who rely heavily on deductive reasoning while failing to explore alternative options.
Fraser (2007) believes that by adopting a design thinking approach to the process of strategic
planning, organizations can discover opportunities to create sustainable competitive advantages.
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These scholars along with others (e.g., Conklin, 2005; Kimbell, 2011; Krippendorff, 2006;
Liedtka & Ogilvie, 2011; Lockwood, 2010) establish an argument for why management needs
design thinking. Collectively their view is that business professionals are highly dependent on
processes that are not well suited for solving the adaptive challenges that business organizations
face today and that by adding a design thinking approach, business professionals will have a well
rounded toolbox for tackling adaptive challenges.
How Organizations Engage in Design Thinking
Just as design thinking does not have a universal definition, design thinking also lacks a
single, agreed upon process to follow. Instead, the literature presents various process models that
show how organizations can engage in design thinking.
IDEO 3I Model (Kelley & Littman, 2001). This model has three phases referred to
as spaces: inspiration, ideation, and implementation. It was developed by IDEO to address
design problems that were far outside of their traditional work such as healthcare and education.
In the inspiration space, the focus is on observing behaviors and gaining an understanding of the
needs of the user. In the ideation space, the focus is on synthesizing information collected in the
first space, gathering insights and learning to identify opportunities for change or new solutions.
In the implementation phase, the focus is on determining the best idea to move forward. Here
rapid prototyping and testing are used to finalize the solution. The last step of this space is to
create an action plan to implement the solution.
The Three-Gear Model (Fraser, 2007). This model consists of three gears with each
building toward the next. The first gear focuses on empathy and developing a deep human
understanding. Gear 2 is concept visualization building. Here the deep understanding developed
in Gear 1 is used to conceptualize ideas that serve the end user. Gear 2 moves back and forth
between ideation, prototyping, and evaluation by the end users. The process moves to Gear 3
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once a solution is finalized. In Gear 3 the focus is on aligning the solution to business strategies
and execution plans. In this gear, a solution can be thought of as moving out of the lab and into
reality.
The Knowledge Funnel (Martin, 2009). This model has three stages: a mystery to
be solved; developing a rule of thumb to explain the mystery; and simplifying and structuring the
rule of thumb. Moving through each of the stages requires the use of the three types of reasoning:
deductive reasoning (moving from general to specific), inductive reasoning (moving from specific
to general), and abductive reasoning (dealing with inferences). In this model, the emphasis is on
the ability to use multiple ways of thinking to explore a problem to be solved and identify
potential solutions.
IDEO HCD Model (Wyatt & Brown, 2010). This model was developed as a toolkit
for NGOs and social enterprises for designing solutions in the developing world. It also has three
phases/spaces: hearing, creating, and delivering, leading to the acronym HCD. This model
applies a participatory design approach using methods such as developing listening skills, running
workshops and implementing ideas. In the hearing space, the focus is on collecting stories and
gathering inspiration from people. In the creating space, the focus is on working together in a
workshop format to translate what was heard from people into frameworks, opportunities,
solutions, and prototypes, moving from concrete to abstract thinking to identify opportunities. In
the delivering space, the focus is on assessing capability, cost modeling, and planning for
implementation. The model uses real world projects such as developing communities (in Africa
and India) to explain each space.
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Design Thinking Process Model (Liedtka & Ogilvie, 2011). This model uses a
structured questioning approach to explore a problem and identify potential solutions. The
answer to each question builds the foundation for the work to be addressed in the next question.
The questions are:
•

What is? —understanding the current state,

•

What if? —envisioning of multiple options for a new future,

•

What wows? —choosing where to focus on first, and

•

What works? —interacting in the real world to determine what can be implemented.

The Design Thinking Model (Hasso Plattner Institute of Design at Stanford,
n.d.). This model comprises six phases: understand, observe, point of view, ideate, prototype,
and test. This model was created at the Stanford d.school. In the understand phase, information
is gathered through secondary research. In the observe phase, information is gathered through
direct contact such as interviewing or observing to collect insights about the users. In the point of
view phase, information gathered is synthesized into a visual framework reflecting the users'
perspective. The ideation phase is the same as the ideation space in IDEO’s 3I Model (see
above). The prototyping and testing phases are the same as the implementation space in IDEO’s
3I Model (see above).
The Double Diamond Model (Design Council, 2007). This model is based on the
divergent and convergent stages of the design process giving the model the shape of a double
diamond. The phases of this model are: discover, define, develop, and deliver. In the discovery
phase, the designer is searching for new opportunities, new markets, new information, new
trends, and new insights. In the define phase, ideas from the first phase are reviewed and either
selected or discarded. In the development phase solutions are developed, iterated, and tested
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within a multidisciplinary team. In the deliver phase, the concept is taken through final testing,
sign-off, production, and launching.
The Service Design Thinking Model (Stickdorn & Schneider, 2010). This
model includes four phases: exploration, creation, reflection, and implementation. In the
exploration phase, the focus is on understanding the culture and the real service problem faced
by the customer. In the creation phase, the focus is on generating, testing, and retesting of ideas
and concepts. In the reflection phase, the focus is on building ideas and concepts and
prototyping. In the implementation phase, the focus is on communicating and testing the new
concept to improve the prototype. The main difference between this model and those discussed
previously is that while all design thinking process models can be used for developing service or
product innovations, the Service Design Thinking Model focuses specifically on service delivery.
Comparing the Design Thinking Process Models
While the design thinking process models discussed above were developed by various
scholars and are used in different areas of practice they share some commonalities. These
commonalities are that all process models require gathering information to understand the
problem (which I refer to as understanding), engaging in inventive thinking to generate ideas for
solutions (which I refer to as conceptualizing) and, experimenting with solutions to evolve an idea
to create a solution that meets the needs of users (which I refer to as experimenting). The
paragraphs below discuss each of these in detail. Table 2.1 provides a summary of how these
three primary behaviors appear across the various design thinking process models.
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Table 2.1
Common Elements in Eight Design Thinking Models
Process Model
IDEO 3I Model
(Kelley & Littman,
2001)

Understanding
Inspiration: observe behaviors
and gain understanding of the
needs of the user

Conceptualizing
Ideation: Synthesize
information, collect insights
to identify opportunities

Experimenting
Implementation: Rapid
prototyping and testing
to identify a final
solution

The Three-Gear
Model (Fraser,
2007)

Gear 1: Empathy and deep
human understanding

Gear 2: Conceptualize ideas
that serve the end user

Gear 3: Moving a
solution from the lab
into reality

IDEO HCD
Model (Wyatt &
Brown, 2010)

Hearing: Collecting stories and
gathering inspiration from
people

Create: Translating what
was heard from people into
opportunities

Deliver: Planning and
modeling for
implementation

Design Thinking
Process Model
(Liedtka & Ogilvie,
2011)

What is? Focusing on
understanding the current state

What if? Envisioning of
multiple options for a new
future

What works?
Interacting in the real
world to determine
what can be
implemented

The design
thinking Model of
Hasso-PlattnerInstitute/Stanford.
d.school

Observe: Collect insights about
the user through interviews
and direct observation

Point of View: synthesize
information collected into a
visual framework to reflect
on the users’ perspective to
generate ideas for solutions

Prototyping and
Testing: Prototype and
test out ideas to identify
a final solution

The Double
Diamond Model of
the UK Design
Council (2007)

Discover: Seek out new
information, new trends, new
markets to generate options

Define: Review ideas
generated in the first phase
and determine which may
work and which may not

Develop: Test ideas
within a
multidisciplinary team,
iterate based on lessons
learned from testing

Creation: Generating ideas
and concepts

Refection: Prototyping
ideas with the
expectation that this
will allow the design to
evolve

The Service Design Exploration: Understand the
Thinking Model
culture and the real service
problem faced by the customer
(Strickdorn &
Schneider, 2010)

Understanding refers to a process where developing a solution begins with understanding
a problem from the perspective of those who are affected by the problem. The eight process
models reviewed as part of this literature review all have a process step that refers to this concept
of understanding impact, albeit the terminology used to describe this process step varies. For
example, the IDEO 3I Model uses the term inspiration to describe the knowledge gained
through observing end users and inquiring about their stories to understand their needs (Kelley &
Littman, 2001). Fraser’s (2007) Three Gear Model describes understanding impact as developing
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a deep human understanding and calls for designers to develop empathy toward the problem.
The Service Design Model refers to data gathering as developing an understanding of the
problem from the perspective of the customer and the cultural context in which the problem is
occurring (Stickdorn & Schneider, 2010). In the Double Diamond Model (Design Council, 2007)
understanding impact is referred to as discovery. This model calls for both understanding the
problem from the users perspective but also understanding the market the problem is occurring
in to seek new opportunities. In summary, the design thinking process models call for interacting
with those experiencing the problem to understand how it impacts them, examining a problem
holistically in the context it is occurring, and developing empathy for the impact that a problem
has on people. I conclude that a key element to the way design thinkers work is developing an
understanding of the impact that a problem has on people.
Conceptualizing also appears across the process models although each model describes
this concept a bit differently. For example, the Design Thinking Process Model (Liedtka &
Ogilvie, 2011) describes this as envisioning multiple options for a new future. The IDEO HCD
Model describes this as translating what is heard from people into opportunities (Wyatt & Brown,
2010). The Service Design Thinking Model (Strickdorn & Schneider, 2010) describes this phase
as creation where ideas and concepts are generated. An important aspect of conceptualizing that
is discussed in all the process models is that conceptualizing occurs after gathering data about the
problem meaning that conceptualizing cannot happen without an understanding of the problem.
In summary, the design thinking process models call for synthesizing the information gained
during understanding impact and engaging in thinking that generates ideas for potential
solutions. I conclude that a key element to the way design thinkers work is using the information
gathered about a problem to conceptualize ideas for solving the problem.
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Experimenting is another common theme that emerges across the process models. The
Design Thinking Process Model (Liedtka & Ogilvie, 2011) describes this as interacting with the
real world to determine which solutions are most viable. Similarly, the Three Gear Model
(Fraser, 2007) depicts experimenting as moving ideas out of the lab into the real world. The
Double Diamond Model (Design Council, 2007) describes this as testing out ideas in
multidisciplinary teams to learn about how a solution may work. The lessons learned from testing
are then used to improve the idea until the idea is considered ready for implementation. The
Service Design Thinking Model (Strickdorn & Schneider, 2010) sees experimenting as a cyclical
process of multiple iterations in prototyping and making improvements based on the lessons
learned from prototyping. In the 3I Model (Kelley & Littman, 2001) experimenting is referred to
as implementation. The focus of this phase is to determine the best solution to move forward with
by engaging in rapid prototyping and testing. In summary, the design thinking process models
call for an iterative process where ideas for a solution are tested out with end users, feedback
from testing is incorporated into the next iteration of the solution, and this cycle continues until a
viable solution is created. I conclude that experimenting is a key element to the way design
thinkers work.
The Design Thinking Difference
Design thinking isn’t the only approach to problem solving available to organizations.
Scholars of design thinking state that it is different from other approaches because it focuses on
understanding how humans are impacted, engages end users, encourages taking risks, views
failure as part of the process, and uses prototyping as a way to evolve ideas into solutions that
meet the needs of people (Tim Brown, 2008; Cross, 2011; Martin, 2009). In this section, three
processes are examined to demonstrate similarities and differences between these processes and
the design thinking approach.
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Six Sigma and the DMAIC Process Model. Six Sigma entered U.S. organizations
in the 1980s and was first used as an approach to reducing defects in the manufacturing process
(Raisinghani, Ette, Pierce, Cannon, & Daripaly, 2005). Over time, Six Sigma evolved into
broader applications in product development and service delivery. The Six Sigma process uses a
set of structurally rigorous and statistically based tools to reduce defects and improve customer
satisfaction (Raisinghani et al., 2005; Thomas, Barton, & Chuke-Okafor, 2008). The process
model driving action in Six Sigma is known as DMAIC). Each letter in the DMAIC acronym
represents a phase in the problem solving process—define, measure, analyze, improve,
control—and there are specific activities that must be completed in each phase before moving on
to the next phase (Raisinghani et al., 2005; Thomas & Lewis, 2007). In the define phase,
information is gathered to define the problem. In the measure phase data is collected to
understand the impact of the problem. The analyze phase focuses on understanding why a
problem is occurring and developing a solution to eliminate the problem. The improve phase
delivers the solution. The control phase establishes routines to ensure the change implemented is
sustained.
DMAIC shares some similarities with the design thinking process. For example, the
define and measure phases focus on collecting data to understand the problem (define) and then
focuses on understanding the impact of the problem (measure). The define and measure phases
of Six Sigma are similar to the first phase of the design thinking approach where time is spent
understanding a problem. A key difference between design thinking and DMAIC is that design
thinking focuses on understanding how people are impacted by a problem whereas DMAIC
focuses on why a problem is occurring. There are also differences in how information about a
problem is gathered. Design thinking calls for engaging in conversation with and observing end
users to develop a deep understanding and empathy toward the problem whereas DMAIC uses
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tools such as surveys and complaint lists to collect data. Another similarity between DMAIC and
design thinking is that the analyze phase of DMAIC focuses on developing a solution. This is
similar to the conceptualizing phase of design thinking. However, a key difference between
DMAIC and design thinking is that DMAIC emphasizes identifying the defect causing the
problem in order to determine a solution whereas design thinking places emphasis on
determining the desired state. In this way, design thinking is a solution-focused approach, and
DMAIC is a deficit-based approach.
Another way DMAIC and design thinking are different is that DMAIC lacks the use of
generating new ideas. DMAIC solves the problem by identifying the root cause of the problem
and eliminating the defect that is causing the problem. This approach is described as being a
deductive method because this way of problem solving examines what exists to eliminate options
until the one contributing factor is isolated and eliminating the contributing factor resolves the
issue (Eriksson & Lindström, 1997; Patokorpi, 2009). In design thinking, solutions are arrived at
by generating multiple ideas for creating something new that will result in the desired experience.
This approach is described as being abductive because this method focuses on creating
something new and it is the introduction of this new thing that resolves the problem (Eriksson &
Lindström, 1997; Patokorpi, 2009; Peirce, 1933/1974).
Agile Project Management: The Scrum Process Model. The Agile Project
Management movement started with a desire to have a more flexible process for delivering
software solutions. The Agile Project Management process model, known as Scrum, is a simpler
process with very few rules (compared to Six Sigma) and was developed to support the
unpredictable nature of complex problems (Schwaber, 2004). Scrum offers a framework that
works in iterations and promotes visibility allowing for adjustments to be made in real-time as
new information is gained. Unlike DMAIC, where solutions are delivered fully developed, in the
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Scrum process the project team works in sprints (short periods of time 2 to 4 weeks), and
solutions are delivered in chunks. Scrum is an iterative process that starts with the creation of a
list of the improvements known as the backlog. The project team reviews the backlog and
determines what can be accomplished within a sprint. Then a sprint is started where the team
works on the scope of work committed to for the sprint. During the sprint, the team reviews each
other's work and makes any required adjustments (Schwaber, 2004). At the end of the sprint, the
solution is delivered, and the process starts again with the team selecting the scope of work to be
completed for the next sprint.
There are several commonalities between Scrum and design thinking. First, they are both
iterative processes. In design thinking, solutions are tested on a small scale, and testing is seen as a
way of learning. Results from testing provide feedback that helps to refine the solution. This
process is similar to the sprints used in Scrum where portions of a solution are delivered at a time,
which allows for solutions to evolve as the solution is being created and new information is
gathered. Second, both Scrum and the design thinking process model provide general guidelines
that allow the process to be adapted to the context in which they are used. Another similarity is
that both methods use visual techniques. In Scrum, storyboards are used to visually depict the
desired user experience. Similarly, in design thinking, visual techniques such as sketching and
mapping are used to capture and explore solutions. Lastly, both process models are recognized as
well suited for addressing complex problems (Boland & Collopy, 2004; Martin, 2009;
Raisinghani et al., 2005; Schwaber, 2004; Thomas & Lewis, 2007).
Scrum is different from design thinking in that design thinking places importance on
understanding a problem by engaging with those that have direct experience with the problem.
This occurs through conversation and observation of those experiencing the problem. In Scrum,
the product owner dictates the solution, and the focus is on designing the requested solution. In
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this way design thinking encourages collaboration with and input from those with direct
knowledge of the problem whereas Scrum relies on the solution to be identified and developed by
the project team.
Creative Problem Solving process. The Creative Problem Solving (CPS) process
has evolved over the past five decades. The most recent version of the process is CPS Version 6.1
(Hughes, 2003; Treffinger, Isaksen, & Stead-Dorval 2006). The CPS process starts with
understanding the challenge, which includes: identifying potential opportunities for
improvement, collecting data to understand the challenge from multiple perspectives, and
defining a problem statement. In the next step, the focus is on generating multiple potential ideas.
This process step concludes with the identification of a few potential solutions to further explore.
The final step in the process is planning for action. In this phase, the focus is on further exploring
the most viable potential solutions and identifying a solution to implement. The process
concludes when a final solution is identified, and a plan for implementing the solution is created.
CPS and design thinking are similar in that they both emphasize understanding a
problem from multiple perspectives including the perspective of those impacted by the problem.
Another similarity is that CPS and design thinking both call for generating multiple ideas for
potential solutions. A third commonality between the two is that both provide general guidelines
for engaging in the process unlike the rigid rules of Six Sigma. One difference between CPS and
design thinking is that design thinking places emphasis on developing empathy for those
impacted by a problem and really understanding how a problem impacts people. In this way,
CPS is more similar to Agile or Six Sigma in that they all focus on understanding what the
problem is rather than how people are impacted. Fundamentally, CPS and design thinking share
the perspective that complex problem solving requires shifting between various ways of thinking.
CPS calls for shifting between inventive thinking, which generates ideas and analytical thinking,
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which evaluates ideas (Treffinger et al., 2006). Similarly, design thinking, calls for shifting
between inventive thinking to generate ideas and analytical thinking to test out ideas (Tim
Brown, 2008; Martin, 2009).
The processes discussed above demonstrate that organizations today have available to
them many approaches for engaging in solving problems. The processes discussed here help to
illustrate how design thinking is similar to and different from other problem solving approaches
available to organizations. In comparing these models, to the design thinking process models, I
conclude that problem solving in general moves from a phase that seeks to understand the
problem by gathering data, to a phase that seeks to create a solution, to a phase that looks to
implement a solution. For example, the DMAIC process model moves from defining the problem
through data collection to designing a solution through root cause analysis and then moves to
implementing the solution. Similarly, the design thinking approach moves from understanding
the problem, to generating solutions, and finally identifying a solution to implement. The
uniqueness of the design thinking process is that it encourages collaborating and empathizing
with those that are impacted by a problem. Design thinking uses visual techniques to generate
and explore multiple ideas. Design thinking also uses techniques such as prototyping to test out
ideas and views testing as a way of gaining insights to improve ideas further. Table 2.2 provides a
comparison of design thinking, DMAIC, Scrum, and CPS.

36
Table 2.2
Comparison of Common Problem Solving Approaches
Process

Defining the Problem
(Understanding)

Designing a Solution
(Conceptualizing)

Testing Solutions
(Experimenting)

Implementing

Design
Thinking

Emphasis on
understanding the
users, developing
empathy perspective
through direct
engagement with users
and calls for
incorporating user
input into solution
discussions

Focus on generating
multiple ideas

Crude
experiments, pilot
testing,
prototyping done
on a small scale
with potential
solutions
Testing seen as a
way of learning
Encourages risk
taking
Iterative

Not covered across
all process models

Uses various forms of
data collection
including capturing the
voice of the customer

Uses data-driven
structured process

Testing is formal,
on a larger scale,
and done once
“the solution” is
identified

Prescribed process
for implementing

Scrum

Defined by product
owner

Emphasis on working
in teams to identify
solutions

Done in sprints

Done in sprints

CPS

Considers multiple
perspectives

Focus on generating
multiple ideas

Identifies the most
viable solutions,
testing is not
prescribed in the
process

Referred to as
planning for action

DMAIC

Uses Visual
Techniques

Uses Visual
Techniques

Controls are also
identified to ensure
sustainability

Linking Design Thinking to Organizational Change Theory
Organizations today must be able to sense changes in their external environment and
quickly adapt to meet market demands in order to remain competitive (Worley et al., 2014). In
the current environment, organizations move from one change to another with teams forming to
support a scope of work and then disbanding when the work is complete. Decisions are made at
various levels of the organization and communication occurs from the top down and bottom up.
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Scholars use complex adaptive systems theory to explain the way organizations function in this
environment of constant change.
Complex adaptive systems theory. The theory of complex adaptive systems
describes organizations as, fluctuating between chaos and order, containing networks of agents
that self-organize to produce results, and operating from an internal set of rules that may not be
apparent on the surface (Boal & Shultz, 2007; Levy, 1992; Schneider & Somers, 2006). Networks
in this type of system can learn and adapt quickly allowing them to solve problems creatively.
According to Boal and Schultz (2007), the three hallmarks of a complex adaptive system
are strange attractors, tagging, and information processing and balancing learning. The term
strange attractors describe the transition state in which complex adaptive systems exist (Boal &
Schultz, 2007; Lorenz, 1993; Ruelle & Taken, 1971). Complex adaptive systems exist neither in a
stable state nor a stagnate state, but rather in a state of constant transition (Lorenz, 1993; Ruelle
& Taken, 1971). The system is always in transition with agents coming together to engage in
behaviors that create certain outcomes. Then agents separate moving on to participate in other
behaviors within other networks to create another set of results. The system experiences moments
of stability that are short lived before the system launches into the next transition.
The term tagging describes the connections between agents in a complex adaptive system
(Holland, 1995). Tags can be thought of as the brand that describes the agent and the types of
activities that the agent performs (Boal & Shultz, 2007). Tags within a complex adaptive system
are what allow agents to identify the other agents they need to connect with to deliver a specific
scope of work. In this way, tagging coordinates the workflow within a complex adaptive system
by signaling who does what while leaving it to the agents to form the network needed to produce
specific results.

38
The terms information processing and balancing learning explain the emergent nature of a
complex adaptive system. In a complex adaptive system, information is thought to be the
primary resource. Complex adaptive systems import information from the external environment,
processes this information, and creates a competitive advantage by adapting to what is learned
(Boal & Shultz, 2007). Agents are critical to this process because much of the processing of
information occurs through dialogue among agents across networks in the complex adaptive
system. As agents learn they coordinate with agents within the system to determine the behaviors
they now need to engage in to respond to the changing environment. As new information is
received, this process is repeated.
As Levy (1992) describes:
A complex system is one whose component parts interact with sufficient intricacy that
they cannot be predicted by standard linear equations; so many variables are at work in
the system that its over-all behavior can only be understood as an emergent consequence
of the holistic sum of the myriad behaviors embedded within. Reductionism does not
work with complex systems, and it is now clear that a purely reductionist approach
cannot be applied . . . in living systems the whole is more than the sum of its parts.
(pp. 7–8)
In this view of a complex adaptive system, individual agents come together and, in this
act of togetherness, they can create value that is greater than what each agent can generate on
their own. Therefore a critical element of a complex adaptive system is the ability for agents to
collaborate with other agents. In a complex adaptive system, linear reductionist thinking does not
apply because of its intricate emerging nature. Rather these types of systems engage in both
explorative and exploitative behaviors (Boal & Schultz, 2007). A complex adaptive system
engages in explorative behaviors through their actions that focus on importing external
information and processing this data to understand how the system needs to adapt. A complex
adaptive system engages in exploitative behaviors through networks of agents that determine the
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best ways to use the resources they already have to create the best competitive advantage. Both
explorative and exploitative behaviors are needed to ensure the survival of this type of system.
Schneider and Somers (2006) describe complex adaptive systems as having three building
blocks: non-linear dynamics, chaos theory, and adaptation and evolution. Non-linear dynamics
refers to the unstable nature of a complex adaptive system where the system is in constant
transition, and each transition leads to a higher level of complexity (Baker 1993; Mathews,
White, & Long, 1999; Schneider & Somers, 2006). While the two are different, chaos theory
informs complex adaptive systems theory. Specifically, chaos theory helps to explain the
non-linearity of a complex adaptive system. In complex adaptive system, while behaviors may
appear random they are in fact chaotic and not random. Patterns in a complex adaptive system
are created by the activities that agents engage in causing them to appear random because the
actions of agents are not predictable (Schneider & Somers, 2006). Adaptation and evolution refer
to the need for systems to adapt to external forces while evolving over time to remain competitive
(Kauffman, 1995). In this way, adaptations are small changes made in the system with immediate
gains while evolutions are large changes made over time to ensure long term survival.
Complex adaptive systems and design thinking. As described in the literature,
complex adaptive systems are a response to the fast-paced, ever-evolving, and complex world
that organizations today compete in (Baker 1993; Boal & Schultz, 2007; Kauffman, 1995; Levy,
1992; Mathews et al., 1999; Schneider & Somers, 2006). While this type of system explains what
is happening in organizations, design thinking describes the capabilities and the processes needed
for organizations to thrive in the current business climate. Design thinking address three specific
elements described in complex adaptive systems literature: that a reductionist approach is no
longer applicable; the need for collaboration; and the requirement for an abundance of new
solutions (Kauffman, 1995; Levy, 1992; Schneider & Somers, 2006).
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The inapplicability of reductionism. As Levy (1992) explains a reductionist
approach is not applicable in a complex adaptive system because to survive, these systems require
an approach that goes beyond reductionism to create new solutions. This same argument is made
by design thinking scholars who call out the lack of idea generation and the need for more
innovation in organizations (Boland & Collopy, 2004; Tim Brown, 2008; Martin, 2007). Both
complex adaptive systems theory and design thinking recognize the complexity of the problems
organizations face today. Both recognize that an approach where options are reduced to identify
the one right answer is no longer enough. Instead, both complex adaptive systems and design
thinking scholars call for engaging in two types of thinking: thinking that generates ideas and
thinking that evaluates ideas.
The need for collaboration. Information that flows through agents within a complex
adaptive system is critical to the survival of the system. In this type of system, agents engage in
dialogue to process information and self-organize to create results that are greater than what one
agent could produce alone (Boal & Shultz, 2007; Levy, 1992). Similarly, design thinking calls for
engagement and partnership with others to generate solutions (Benson & Dresdow, 2015; Dunne
& Martin, 2006; Martin, 2009; Meyer, 2011; Tschimmel, 2012). In design thinking,
collaboration is stated as a critical capability for developing solutions (Meyer, 2011; Tschimmel,
2012). Both complex adaptive systems and design thinking scholars recognize that the complex
nature of problems facing organizations today requires multiple perspectives and ideas from
various streams of disciplines (Boal & Shultz, 2007; Dunne & Martin, 2006; Levy, 1992; Martin,
2009; Tschimmel, 2012).
Requiring an abundance of new solutions. Complex adaptive systems are
constantly adapting and evolving to their environments (Schneider & Somers, 2006). This
constant state of change is required for ensuring the survival of the system both in the short and
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long term. Boal and Shultz (2007) refer to this as engaging in explorative behaviors where the
system is importing information from the external environment and determining how it needs to
change. Complex adaptive systems recognize that survival requires change, change requires new
ways of thinking, and these new ways of thinking pushes the system forward. Similarly, design
thinking scholars call for inventive thinking because the problems that organizations are tasked
with solving today require new ideas that move organizations forward (Boland & Collopy, 2004;
Tim Brown, 2008; Martin, 2009). In both complex adaptive system theory and design thinking,
the need for new ideas is essential for the survival of the system. The main important difference
to recognize between the two is that complex adaptive systems theory calls for the generating of
new ideas to ensure the survival of the system whereas design thinking calls for inventive thinking
to tackle both organizational problems and meet the needs of customers.
Leading change in a complex adaptive system is a fluid, organic process that requires
moving away from structured processes, fostering collaboration, and allowing agents in the
organization to generate ideas that allow the organization to adapt and evolve. Design thinking is
a fluid unstructured process that functions well in evolving environments to tackle complex
problems.
Thus far the literature review has focused on understanding design thinking as an
organizational process. The next section turns the focus to understanding the design thinker and
reviews the capabilities needed to engage in design thinking.
The Design Thinker—Key Characteristics
As discussed earlier, the purpose of this study is to develop a scale for measuring design
thinking capabilities in individuals. This requires understanding the capabilities of a design
thinker. A design thinker has a dynamic mindset, is empathetic, human centered, visual,
comfortable with ambiguity, collaborative, reflective, open to taking risks, embracing of failure,
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optimistic, and is able to engage in prototyping. The sections below discuss these capabilities in
detail.
Dynamic mindset. Dynamic mindset is the ability to shift between inventing thinking
where new ideas are generated and analytical thinking where ideas are tested to identify an
appropriate solution (Tim Brown, 2008; Liedtka, 2000; Martin, 2009; Owen, 2005). In the
literature, the concept of dynamic mindset appears as blending inventive and analytical thinking,
combining abductive and logical thinking, bringing together art and science and, shifting
between creative thinking and scientific thinking (Buchanan, 1992; Dunne & Martin, 2006;
Liedtka, 2000; Martin, 2009; Owen, 2005; Simon, 1969). In generating ideas, design thinkers
engage in thinking about future possibilities, solutions that do not yet exist, and what could be
(Benson & Dresdow, 2014; Martin, 2009;). According to Bicen and Johnson (2015), inventive
thinking is concerned with finding a good answer versus finding the right answer suggesting that
problems often have more than one answer. In analyzing ideas, design thinkers engage in
prototyping or testing out ideas in collaboration with others to understand how a solution will
work (Body, 2008; Tim Brown, 2008; Kelley & Littman, 2001). In this way, the design thinker’s
thought process is iterative where they move forward with an idea knowing that the idea will
evolve as they gather feedback from others. Design thinkers have a comfort level in allowing
ideas to evolve through the process of moving back and forth between inventive thinking and
analytical thinking.
Human centered. Design thinkers put the human experience at the center of problem
solving where the lives of people, their challenges, and their ideas are closely and deeply
examined by engaging with people in their everyday environments (Lockwood, 2010; Wyatt &
Brown, 2010). Fraser (2007) describes this as developing a deep human understanding. This
requires understanding who is impacted by the problem, how they are impacted, where they live,
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what their experience is with the problem, what their needs are, and what would improve their
situation. Liedtka and Ogilvie (2011) describe this as developing a deep understanding of the
customer and calls for following the customer home to understand their struggles within the
context of their daily lives. Design thinkers continuously focus on how potential solutions will
meet the needs of the end users (Owen, 2005). In doing so, design thinkers develop empathy for
the people and the problems they are experiencing.
Empathetic. Empathy is the ability to see a situation from multiple perspectives such as
the point of view of clients, end users, and colleagues. These various perspectives allow design
thinkers to imagine solutions that meet the needs of the users (Benson & Dresdow, 2015; Tim
Brown, 2008; Dunne & Martin, 2006; Fraser, 2007; Junginger, 2007; Lawson, 2006; Liedtka &
Ogilvie, 2011; Martin, 2009). Empathy is critical to the design process because, without an
understanding of whom you are designing for and how they experience a problem, it is
impossible to create a solution that alleviates the problem for users (Martin, 2009). Design
thinkers are able to put themselves in someone else’s shoes and experience a situation from
another’s perspective.
Engages in prototyping. Design thinkers view solution finding as an iterative process
that requires refining and combining ideas to arrive at a final solution. Design thinkers engage in
prototyping to transform conceptualized ideas into tangibles for the purpose of gathering
feedback on how a solution will work in the real world (Benson & Dresdow, 2015; Tim Brown,
2008; Coakley et al., 2014; Kelley & Littman, 2001). Design thinkers incorporate feedback
gathered through prototyping to create a new iteration of the solution. This prototyping process
continues until a final solution is discovered. Prototyping provides a way of experimenting or
testing out ideas without investing the resources needed to fully implement the idea. In this way,
prototyping offers a relatively safe way to explore ideas (Martin, 2007). While the word prototype
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may imply the creation of a physical object, a prototype does not have to be a physical object,
but it must be tangible so that people can experience the potential solution and offer their
insights (Tim Brown, 2008). Design thinkers recognize that prototypes are not finished solutions
but rather crude, inexpensive and purely for exploring ideas (Body, 2008; Tim Brown, 2008;
Kelley & Littman, 2001).
Comfortable with ambiguity. Design thinkers deal with creating solutions that do
not yet exist, thus requiring them to explore the unknown. As such design thinkers must be
comfortable with ambiguity (or not knowing) while at the same time exploring information,
generating ideas, and detecting patterns (Body, 2008; Owen, 2005). Fraser (2007) describes this
as a leap of inference where design thinkers move from what is known to exploring what could
be. This exploration requires a willingness not to be in control, the courage to move forward with
exploring ideas when information is missing or not available, and a level of comfort in navigating
unknown spaces (Cross 2006; Martin, 2009; Michlewski, 2008).
Collaborative. Design thinkers engage with clients to understand what needs to be
designed, with end users to understand their perspectives, and with other stakeholders to
determine the context and existence of any constraints (Martin, 2009). Design thinkers also
engage with peers to discuss ideas and come to a shared understanding of the problem and
potential solutions (Dunne & Martin, 2006). In this way, design thinkers do not create solutions
in isolation, but, rather, solutions are co-created through engagement with others (Benson &
Dresdow, 2015; Tschimmel, 2012). Collaboration in design thinking is not just about working
with others. It also requires design thinkers to be open to new perspectives, to see options that are
blind to them by engaging with others for the purpose of creating new knowledge (Dunne &
Martin, 2006; Meyer, 2011).
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Reflective. Schön (1983) explored the designer’s work process and concluded that a
critical aspect of how designers work is oscillating between creating and reflecting on their
creation; he describes this as the core of design work. Reflection is described as learning through
action where the design thinker proposes a solution, creates an artifact that can be examined by
others, and reflects upon the perspectives provided by others to improve upon the solution
(Schön; 1983; Stickdorn & Schneider, 2010). Reflection is also described as a process of looking
back to understand what the design thinker knows from past experiences that can be applied to
what is known about the current problem. In short, “hindsight gives insight, and insight gives
foresight” (Bevan et al., 2007, p. 141).
Visual. In the context of design thinking visualizing has two components. First, visual
thinking speaks to a form of thinking that brings about new ideas (Goldschmidt, 1994). Design
thinkers imagine what solutions could exist, how things should be, and conceptualize things that
do not yet exist (Benson & Dresdow, 2015; Boni et al., 2008; Liedtka & Ogilvie, 2011; Owen,
2006). Second, is bringing to life what was conceptualized in the mind (Junginger, 2007). The
works of Rowe (1987), Lawson (1979, 2006), and Cross (2011) highlight the heavy reliance
designers have on sketching to bring ideas of the mind into the world. Design thinkers use
sketching to think through ideas, discuss ideas with others, and explore multiple solutions
simultaneously (Boni et al., 2009; Cross, 2011; Junginger, 2007). It is important to recognize that
the purpose of sketching is not to create beautiful drawings but to visually create a rough draft of
an idea seen in the mind (Junginger, 2007). Therefore, sketching does not require special talents
or training but instead should rely on using basic shapes and lines to convey an idea. Design
thinkers use techniques such as mind mapping, journey mapping, and empathy mapping to
visually represent ideas (Liedtka & Ogilvie, 2011; Tschimmel, 2012).
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Open to risk taking. Owen (2005) posits that design thinkers must have an
appreciation for rules but also be willing to break the rules. Martin (2009) describes risk taking as
a design thinker’s ability to move knowledge forward. There is a tendency to cling onto the status
quo, which prevents the birth of new ideas, but design thinkers are comfortable with questioning
the status quo to seek new opportunities. This comfort with questioning the status quo also comes
the ability to examine constraints to understand why they exist and how they can be worked
with. Design thinkers do not view constraints as restricting but as opportunities to figure out ways
to work through them (Benson & Dresdow, 2015; Martin, 2007). Design thinkers have a healthy
appetite for risk taking.
Embracing of failure. Taking risks and embracing failure are two sides of the same
coin. On the one side, design thinkers take risks by proposing new ideas or presenting new
concepts for discussion. On the other side, design thinkers are not fearful that the ideas presented
will not be received well or completely miss the mark (Owen, 2005, 2006). Design thinkers do not
view failure as something to be avoided but rather as a needed part of the problem solving
process (Tim Brown, 2008; Liedtka, 2011; Tschimmel, 2012). Design thinkers reflect on failure
and use this information to move an idea into the next iteration (Tim Brown, 2008; Zupan et al.,
2014). Design thinkers are comfortable with the notion of trying something out to see what may
happen.
Optimistic. Simon (1969) stated that design is concerned with transforming a current
situation into a more desirable one. In this sense, design thinkers are committed to the pursuit of
finding better alternatives. Therefore, design thinkers approach a problem with an attitude that
all problems have at least one solution that will improve the situation from where it is currently
(Tim Brown, 2008). Owen (2006) describes the optimism of design thinkers as “tempered”
(p. 24), stating that, while designers may experience negative thoughts about a solution, they have
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the skills needed to manage through negative thinking because one cannot create in a negative
mood.
The literature describes design thinkers as having a dynamic mindset, and being
empathetic, human centered, visual, comfortable with ambiguity, collaborative, reflective, open
to taking risks, embracing of failure, optimistic, and is able to engage in prototyping. It is
important to recognize that these capabilities to some degree exist in all human beings. However,
some individuals use all of these capabilities while some only use a few, leaving untapped
capabilities that if realized could enhance a person’s problem solving capabilities. It is also
important to recognize that these capabilities are not absolute in that an individual either has
them or does not; rather, these capabilities are like muscles and can be developed through
practice. An assessment instrument that measures design thinking capabilities would bring
awareness to which and to what degree these skills are used by individuals. In a review of the
literature, I was able to find scales for measuring some of the design thinking capabilities.
However, I was not able to find a scale that measures all 11 capabilities in the context they are
used by design thinkers. Exiting scales are discussed later in this chapter. The next section
explores how design thinking capabilities link to leadership skills.
Linking Design Thinker Capabilities to Leadership
While design thinking is positioned as a process for innovation and, in this study, for
problem solving, it is important to recognize that aspects of design thinking are also skills needed
for leadership. In fact, many aspects of design thinking emerge in leadership literature. The
sections below discuss attributes of design thinking that emerge in leadership literature.
Adaptive leadership. Scholars of adaptive leadership argue that this approach to
leadership is best when tackling complex problems for which there are no easily identifiable
answers (Heifetz, Grashow, & Linsky, 2009a, 2009b). Similarly, scholars of design thinking argue

48
that this approach to problem solving is best suited for complex challenges where new solutions
need to be created (Boland & Collapy, 2004; Tim Brown, 2008; Martin, 2007). While design
thinking focuses on a process for individuals to engage in, adaptive leadership focuses on the role
that leaders play in facilitating the solving of complex challenges.
Specific leadership qualities discussed in adaptive leadership also link to attributes of
design thinking. For example, a guiding principle of adaptive leadership is the call on leaders to
be culturally competent (Glover, Rainmaker, Jones, & Friedman, 2002). An understanding of
culture is important, as leaders are required to interact with diverse individuals who may have
varying views and belief systems. The ability to connect with the beliefs and views of others is
critical to motivating individuals to work together toward a common goal (Glover et al., 2002;
Heifetz et al., 2009a, 2009b). The call for cultural competence is very similar to the design
thinking capabilities of human centeredness and empathy. In design thinking it is critical to
examine a problem from the perspective of those impacted by the problem and consistently
considering the user experience when developing a solution (Benson & Dresdow, 2015; Tim
Brown, 2008; Dunne & Martin, 2006; Fraser, 2007; Junginger, 2007; Lawson, 2006; Liedtka &
Ogilvie, 2011; Lockwood, 2010; Martin, 2009; Owen, 2005; Tschimmel, 2012; Veryzer & de
Mozota, 2005; Wyatt & Brown, 2010). Adaptive leadership also encourages taking the risk of
experimenting with multiple ideas and learning from those ideas that do not work (Heifetz et al.,
2009a, 2009b). Adaptive leadership theory describes this as a critical capability because of the
chaotic, unpredictable, and ever changing environments in which leaders work. Similarly, design
thinking calls for prototyping, dealing ambiguity, being open to risk, and embracing failure, as
these capabilities are needed to tackle complex challenges (Benson & Dresdow, 2015; Body,
2008; Tim Brown, 2008; Cross, 2006; Fraser, 2007; Liedtka, 2011; Martin, 2009; Michlewski,
2008; Owen, 2005; Tschimmel, 2012; Zupan et al., 2014).
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Arts-based leadership. Business organizations have come to realize that analytical
reasoning alone is no longer enough to meet the needs of today's marketplace (Bodenhorn &
Starkey, 2005; Dow, Leong, Anderson, & Wenzel, 2007; Nissley, 2010; Taylor & Larkin, 2009).
This realization that additional skills are needed has prompted the emergence of arts in
leadership. Scholars of arts-based leadership point out that introducing these methods into
leadership development allows leaders to develop skills that enable a deeper understanding of
problems and to be open to the creation of new ideas (Bodenhorn & Starkey, 2005; Dow et al.,
2007; Nissley, 2010; Taylor & Larkin, 2009). This argument is similar to the one made by design
thinking scholars that call for developing design skills in management training in order to create a
complete set of leadership competencies (Boland & Collapy, 2004; Owen, 2005). Additionally,
many of the interventions used in arts-based leadership also support the development of design
thinking capabilities. For example, arts-based scholars state that a deep understanding of human
needs is critical to creating solutions that meet the needs of people (Bodenhorn & Starkey, 2005;
Dow et al., 2007). To expand empathy skills, scholars have developed an intervention using
theater skills that help participants experience various perspectives and experience emotions
based on those experience (Dow et al., 2007). This intervention supports the development of two
design thinking capabilities: being empathetic and human centered. Another example is an
intervention developed where participants are asked to use LEGO bricks to explain and discuss
ideas (Roos, Victor, & Statler, 2004). Art-based scholars believe that giving physical form to ideas
allows individuals to engage and discuss ideas objectively (Nissley, 2010; Taylor & Larkin, 2009).
This intervention supports the development of the design thinking capability engaging in
prototyping.
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Existing Measures
Many of the capabilities of a design thinker are capabilities that have been studied for
decades. Therefore there are existing scales that measure some of the design thinking capabilities
discussed above. The subsections below discuss existing scales and assessments.
Empathy. Of the 11 capabilities, empathy is perhaps the most well studied characteristic
with many available scales. While there are over 20 scales available for measuring empathy the
search for this study focused on scales that would be appropriate for use with business
professionals. Below are a few of the scales that fall within this criterion.
The empathy quotient (Baron-Cohen & Wheelright, 2004). This 60-item scale
measures how easily one can perceive the emotions of others and how deeply one is impacted by
the emotions of others. This scale was originally designed to assess the level of social impairment
in conditions such as autism but is also used with the general population.
The Empathy Construct Rating Scale (Rigolosi, 2009). This 84-item scale assesses
an individual’s perception of how they behave toward others. This scale is used to assess empathy
in professionals, such as nurses and lawyers, to provide insights into how well the practitioner can
empathize with their client.
Toronto Empathy Questionnaire (Spreng, McKinnon, Mar, & Levin, 2009).
This 16-item scale is developed by examining the common items in previously developed scales
and provides an abbreviated list of items that are determined to be the best items for measuring
empathy.
In the context of design thinking, empathy has a particular meaning that centers on the
desire to understand a problem from the perspective of those impacted through techniques such
as asking questions, observing, and encouraging storytelling. The existing empathy scales do not
accurately address empathy as it is defined in the design thinking literature. While it is likely that
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favorable scores on the scales discussed above would indicate that an individual could engage in
design thinking these scales, do not directly target the way empathy appears in design thinking.
Using these scales would assume that individuals that experience empathy in a general context
also experience empathy within the context of problem solving or use this capability in the
workplace. Therefore, a measure directly related to how design thinkers use empathy in the
context of solving problems is needed.
Optimism. Optimism refers to the positive attitude one has toward life in general or a
particular situation. Interest in studying optimism has grown in the past decade as this
characteristic is strongly tied to positive psychology an area of study that has gained much
interest in the past decade. In the sub-sections below two scales that measure optimism are
discussed.
Life Orientation Test-Revised (Scheier, Carver, & Bridges, 1994). This 10-item
scale assesses if an individual’s general lean toward life is optimistic or pessimistic. This scale
focuses on the general view an individual has about the future. The briefness of this scale has
made it a popular assessment for research particularly for studies that include several scales.
Learned Optimism Test (Seligman, 2011). This 47-item test allows an individual to
understand if their attitude toward adversity is optimistic or pessimistic. Seligman (2011) argues
that this awareness allows individuals to become more deliberate about viewing adversity in an
optimistic way, which may enable them to overcome the adversity more effectively. In this test,
participants are presented with statements that describe an event and asked to select one of two
responses that best align to their attitude about the event.
The available optimism scales and tests focus on general outlook on life and future
outcomes. In the context of design thinking, optimism is related to the design thinker’s belief that
every problem has at least one solution. While it is true that a generally optimistic outlook on life
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and future outcomes is an indicator of one's ability to solve problems or overcome an adverse
situation, the existing scales do not include items that are specific to how optimism appears in
design thinking. Using these scales would assume that optimistic individuals approach problem
solving in their professional work with the same level of optimism they experience in their overall
life. A measure is needed of optimism as it is directly related to how design thinkers use optimism
in the context of solving problems.
Prototyping. A search of scales did not identify a scale that specifically measures one’s
ability to prototype. The two scales discussed below measure how individuals learn by doing.
Design thinkers create prototypes to learn about a solution. In this way, design thinkers use
experience as a way of learning.
Learning Tactic Inventory (Dalton, 2000). This assessment is designed to help
individuals who wish to improve their capabilities in learning through experience by identifying
their preferred learning style and raising awareness of areas that will allow them to become better
at learning by doing. The Learning Tactic Inventory presents a list of statements that describe
methods that can be employed for learning and asks participants to rate how often they engage in
these behaviors.
Kolb Learning Style Inventory (Kolb, 2005). This assessment evaluates the
preferred learning style of individuals and is often used to understand how one solves problems or
makes choices. A learning style discussed in this inventory is experimental, meaning how well
does one learn by doing.
Prototyping in the context of design thinking is a way of learning about a solution by
creating a tangible experience of the solution for others to experience and offer feedback. This is
a way of learning by doing. The above assessments provide a way to assess how well someone
learns by doing or in action; however, these assessments do not contain items that specifically
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speak to creating tangible prototypes, testing of prototypes, and collecting feedback as part of the
learning process. It is likely that design thinkers are also experiential learners however that does
not mean that all experiential learners are design thinkers. It is the ability to turn conceptualized
ideas into tangible experiences, ones that can be tested with others, that is unique to the way
design thinkers learn. A scale that specifically targets this capability is needed.
Dealing with ambiguity. This refers to the ability to work with missing or incomplete
information; it is a capacity to work with the unknown. The two scales discussed below provide a
way to measure the ability to deal with ambiguity in this broader sense.
Revised scale for measuring ambiguity (MacDonald, 1970). This 20-item scale
measures an individual’s tolerance for ambiguity. This is an updated version of Rydell and
Rosen’s (1966) original scale. This scale asks participants to reply with either true or false to a list
of statements.
Intolerance of Ambiguity Scale (Budner, 1962). This 16-item scale asks participants
to rate a list of statements using a seven-point Likert scale, from one (strong disagreement) to
seven (strong agreement). This scale assesses if an individual views ambiguity as threatening or
promising.
In the context of design thinking, dealing with ambiguity is the ability to take what is
known about a problem and move into creating solutions, which are not known. Here design
thinkers conceive ideas of how a problem could be solved without really knowing if the proposed
solutions will actually address the problem. The two assessments above offer a way to measure an
individual's general attitudes toward ambiguity; it is likely that scoring favorably on these
evaluations would mean that an individual could engage in design thinking. However, these
scales are not specific to one’s ability to managing unknowns and missing information in the
context of creating solutions.
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Risk taking. Similar to empathy, risk taking—and attitudes toward risk taking—have
been studied for several decades, and there are many available scales. However, many of the
available scales focus on general attitudes towards risk taking (Meertens & Lion, 2008; Shure &
Meeker, 1967), risk taking behaviors in adolescents (Alexander et al., 1990; Brener, Collins,
Kann, Warren, & Williams, 1995), or risk taking attitudes of health care professionals (Grol,
Whitfield, De Maeseneer, & Mokkink, 1990; Nicholson, Soane, Fenton-O’Creevy, & Willman,
2005). In the context of design thinking, risk taking refers to the level of comfort an individual has
with putting forth and trying out new ideas. In design thinking, risk taking is seen as one side of a
coin where the opposing side views failure as an opportunity for learning. The assessment that
comes close to measuring risk taking in this way is the Creatrix Inventory.
The Creatrix Inventory (Byrd & Goodstein, 1986). This assessment examines the
orientation for innovation in relationship to creativity and attitudes towards risk taking. The
assessment can be scored at an individual, team or organizational level. There are eight
orientation types: the challenger, dreamer, improver, practicalizer, sustainer, synthesizer,
innovator, and planner. The challenger orientation type has a tendency to get excited about new
ideas, take on too many new ideas, and is able to generate new ideas constantly. The dreamer is
also able to generate ideas frequently, but this orientation struggles with determining how to
execute an idea. The improver tends to prefer small incremental change, testing the waters in
small ways, and does not take risks unless the benefits strongly outweigh the risks. The
practicalizer likes change but prefers it to be paced in small increments; the practicalizer is willing
to try something new but looks for practical ways to do so. The sustainer prefers stability,
appreciates the past, and often feels like change is done for the sake of change. The synthesizer is
able to bring things together, create unusual combinations that allow old things to work in new
ways, and see possibilities in every situation. The innovator can generate new ideas frequently,
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works in a way that lacks structure, and believes they can figure out how to make anything work.
The planner embraces new ideas only when they align to the plan, needs data before making a
decision, and is able to generate creative ideas within known boundaries.
The results of the Creatrix assessments are aligned with organizational goals to help
organizations understand the orientation they will need to develop to meet their goals. This
assessment approach is closely aligned with design thinking in that it sees risk taking as being part
of creative thinking and recognizes both are required for innovation. It also recognizes that to
deliver results there must be a balance between creative thinking and analytical thinking.
However, access to this instrument requires training and certification and does not allow scale
items to be modified. These limitations do not allow for this scale to be used in this study.
Collaboration. While collaboration is discussed in the design thinking literature as a
characteristic of a design thinker, the nature of collaboration requires others. This means that
individuals cannot collaborate by themselves. It is recognized in the literature that the work of
design thinking occurs in a team context (Avital et al., 2009; Seidel & Fixson, 2013). This makes
measuring collaboration on an individual level challenging.
Many of the collaboration scales currently available focus on the team or organizational
level. For example, Wilder’s (2001) scale of collaboration measures six aspects of collaboration,
environment, communication, purpose, process, resources, and member capabilities. In this
40-item scale, only six items relate to individual characteristics and the rest focus on the team
level. The items focusing on individual capabilities still ask participants to think about the
collective whole and not the specific individual. Similarly, the Assessment of Inter-professional
Team Collaboration (Orchard, King, Khalili, & Bezzina, 2012) provides a measure of
collaboration among team members. In this assessment, participants are asked to reflect on how
their team works together. The focus on team level dynamics is not part of the present study

56
whose aim is to focus on the individual capabilities of design thinkers. Therefore, the available
scales are not useful measures in the context of the current study.
General design thinking assessments. A search of assessments also identified two
design thinking specific survey instruments that can measure design thinking capabilities at the
organizational level.
IDEO Creative Differences Assessment (IDEO, n.d.). This is a customized survey
created for organizations based on specific goals that an organization desires to reach. The
assessment begins with a discussion between IDEO and the organization. The outcome of this
discussion is a customized survey. The survey is disseminated to individuals within the
organization. The assessment measures an organization’s creative culture and how well an
organization scores on six topologies of creativity. The results are presented in a dashboard
format that allow organizations to see a visual picture of their design thinking capabilities.
While this measure is specific to design thinking, the unit of measure is at the organizational level
and does not delve into the individual level. Additionally, this instrument is proprietary and not
available for research purposes.
Operational Practices and Archetypes Survey (Connell, 2013). This survey tool
offers a way to understand how design thinking practices are used in organizations. It is created
for organizations that use design thinking to gain an understanding of their design thinking
operational practices. The survey asks participants to reflect on a recent design thinking initiative
as they complete the survey. This survey focuses on design thinking processes at the
organizational level and does not examine design thinking capabilities at the individual level. The
items in this survey focus on questions related to how an individual experienced participating in a
design thinking initiative. Therefore, the items in this survey are not suitable for assessing design
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thinking capabilities. However, it should be noted that the items in this survey provide a
framework for creating a questionnaire for assessing design thinking capabilities.
The capabilities of design thinkers are common capabilities that to some degree exist in
all humans. Many of these capabilities are well studied, and some scales are available to measure
these capabilities in individuals. However, the definition of a design thinker is an individual that
uses all of these capabilities in their approach to problem solving. The available assessments do
not measure all the capabilities of a design thinker. The scales that measure some aspects of a
design thinker do not measure these capabilities in the specific way they are used in the context of
design thinking. For example, the existing scales that measure optimism focus on an individual’s
general outlook on life along a spectrum of optimism and pessimism. As it applies to design
thinking, optimism is more specifically an individual’s belief that all problems can be solved and
having confidence in their ability to solve problems. Exploring existing scales demonstrates the
need for a scale that measures these capabilities in the context they are used by design thinkers.
In Summary
The review of the literature began by discussing what design thinking is, how it has
evolved over the decades, and how design thinking is currently used in organizations. Then
process models used by organizations to engage in design thinking were presented, followed by a
discussion of other problem solving methods available to organizations. Design thinking process
models were then compared to Six Sigma, Agile, and CPS, to demonstrate how these processes
are similar to and different from design thinking. Then, a discussion of how design thinking
relates to organization theory was presented. At this point, the literature review turned to
understanding the capabilities of a design thinker. A total of 11 capabilities that describe a design
thinker emerged from the literature. Next, the literature review discussed the link between
design thinking and leadership literature by discussing design thinking capabilities that emerge in
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leadership literature. Finally, existing scales were examined and, it was determined that while
there are scales that measure some capabilities of a design thinker, the existing scales do not
measure these capabilities in the specific ways they are used by design thinkers. Therefore, a scale
that measures design thinker capabilities in the context they are used in complex problem solving
is needed. The next chapter discusses the research design and methodology that was used for this
study.
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Chapter III: Research Design and Methodology
As the use of design thinking in organizations grows so will the need for design thinkers.
This need can be seen in studies that show creativity and innovation as needed skills that are
difficult to find in the current workforce (CareerBuilder, 2015; Tomasco, 2010). These studies
demonstrate a gap between the skills individuals have, and the skills organizations need. Most
individuals in the workforce today, unless they went to design school, were trained in the
traditional business curriculum that focuses on deductive reasoning and analytical processes for
decision making (Boland & Collopy, 2004; Martin, 2009). While individuals in the workforce
have not specifically been trained in design thinking, it is likely that they have some level of
design thinking capabilities and that these capabilities go unrealized. Assessment instruments
offer a way of uncovering existing capabilities and bringing awareness to developmental needs
(Bennett & Bush, 2014; Brocato, 2003; McCarthy & Garavan, 1999; Peterson & Hicks, 1995).
In the literature review, 11 design thinking capabilities emerged. These capabilities were
summarized in Table 1.1. There are scales that measure some design thinking design thinking
capabilities. However, the available scales do not measure these characteristics in the context
they are used in design thinking. Additionally, while these characteristics can be examined
individually, it was thought that design thinking likely did not have 11 different dimensions but
rather that the capabilities grouped together in some way to create sub-dimensions part of the
design thinker construct. The process of scale development, specifically factor analysis, was used
to identify the sub-dimensions of the design thinker construct as well as to identify the items that
measure these sub-dimensions. The scale resulting from this study measures the degree to which
an individual is using design thinking capabilities when engaged in problem solving. This chapter
discusses the research design and methodology that was used to create the scale.
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Research Questions
This study explored the following research questions (RQ):
RQ1: What factors emerge through factor analysis with the items designed to measure
design thinking capabilities?
RQ2: What are the correlations among the factors that emerge from factor analysis?
RQ3: How do individual results align with an individual’s beliefs about their design
thinking capabilities?
Mixed Methods
The core premise of a mixed methods approach to research is that by combining
qualitative and quantitative approaches researchers can develop a more complete understanding
of a problem than by using one approach alone (Creswell & Plano Clark, 2007). Qualitative
approaches are often characterized as open-ended, using words, and taking an inductive
approach to analyzing data (Creswell, 2014; Johnson & Christensen, 2014; Tashakkori &
Teddlie, 2010). Qualitative research focuses on understanding the how and the why of human
experiences (Creswell, 2014; Johnson & Christensen, 2014). Quantitative approaches are often
characterized as using numbers and taking a deductive approach to analyzing data (Creswell,
2014; Johnson & Christensen, 2014; Tashakkori & Teddlie, 2010). Quantitative research focuses
on the testing and measuring of relationships among variables (Creswell, 2014). Both approaches
have strengths and weaknesses. Qualitative research allows for in-depth exploration of peoples’
experiences about a particular topic. For example, a researcher interested in understanding
introversion in leadership could interview leaders who identify as introverted and ask them
questions about their work.
The questions asked in qualitative research are open-ended in nature to allow
participants an opportunity to share their experiences. In qualitative research, a researcher may
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ask follow-up questions or ask for examples or clarifications. Here the researcher may dive deep
into the experiences of the participants getting into the details of their stories. The point of
saturation where a clear pattern of themes emerges determines the number of participants for the
study. Generally, a sample of 15 to 20 is considered an adequate sample based on the nature of
the study (Cunliffe, 2011). The small sample size in qualitative research means that it is not likely
to be a representative sample. Therefore, the findings from the qualitative research are limited in
generalizability (Creswell, 2014; Cunliffe, 2011).
Quantitative research allows for larger sampling supporting the generalizability of results
(Creswell, 2014; Cunliffe, 2011). Quantitative research often uses surveys with close-ended
questions where participants are asked to rate a list of statements or respond to questions by
selecting a response from a list of response options. This method of data collection allows for a
large sample size and statistical analyses (DeVellis, 2013; George & Mallery, 2014). The data
collected can then be statistically analyzed to understand the relationship among variables. A
quantitative approach does not allow for readily diving into understanding the events that
support the findings. To address this weakness, some surveys include both closed-ended and
open-ended questions where the participant is asked to provide narrative responses. However,
because the researcher is usually not present when the survey is completed there is no
opportunity to ask unplanned follow-up questions. The larger sampling size of quantitative
research means this approach is well suited for research questions that aim to understand
relationships among variables through statistical analysis. Mixed methods research combines
both qualitative and quantitative approaches creating a multi-phase study with at least two
phases of data collection and analysis (Creswell, 2014; Johnson & Christensen, 2014; Tashakkori
& Teddlie, 2010).
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Mixed methods designs. Three factors guide the selection of a mixed methods design
(Creswell, 2014; Halcomb & Andrew, 2009). The first consideration is determining how the data
will interact. Meaning whether the data sets will be kept independent or if one set of data will
inform the other set of data. The second consideration is timing: will one set of data be collected
before the other or will both sets of data be collected at the same time? For example, if
quantitative data are collected first, this is annotated as quan à qual. If quantitative and
qualitative data are collected at the same time, this is indicated with a plus sign (QUAN +
QUAL). The third consideration is the priority given to each method of data collection: will
qualitative data be equal to, less than, or greater than quantitative data collection? This is
annotated using uppercase and lowercase lettering. For example, if a study gives priority to
qualitative, this is annotated as QUAL. Conversely, if the study gives priority to quantitative, this
is annotated as QUAN and qualitative is annotated as qual. These considerations serve as a way
to identify the appropriate study design.
The three basic mixed methods research designs are convergent parallel, explanatory
sequential, and exploratory sequential (Creswell, 2014). In the convergent parallel design, both
quantitative and qualitative data are collected at the same time. In this design, equal or unequal
priority may be given to the two sets of data. Data in a convergent mixed methods study design
are integrated as they are analyzed. This design is useful when there is a need to compare if
qualitative data and quantitative data offer the same results. The convergent parallel design is
annotated as QUAN or quan + QUAL or qual.
In the explanatory sequential design, quantitative data are collected first. The
quantitative data are then analyzed, and the results from this analysis inform the second phase of
the study, which uses a qualitative approach. This design is useful when there is a need for

63
quantitative results to be explained. Explanatory sequential design is annotated as QUAN, or
quan à QUAL, or qual.
In the exploratory sequential design, qualitative data are collected first. The qualitative
data are analyzed, and the results from this analysis inform the second phase of the study, which
uses a quantitative approach. This design is useful when there is a need to determine if data from
a small sample can be generalized to a larger sample or when narrative data are needed to
facilitate survey development. Exploratory sequential design is annotated as QUAL, or
qual à QUAN, or quan. These three basic designs can be combined to create several varieties of
more complex mixed methods designs (Creswell, 2014).
An example of a more complex design that builds on the three basic designs above is an
explanatory embedded sequential design (Creswell, 2014). This design gives priority to one
approach while also embedding a smaller section of another approach within the same phase of
the study. For example, a QUAN à qual study using a survey to collect quantitative data, may
include some open ended narrative questions. This design is called an embedded study because
qualitative questions are embedded within a predominately quantitative study. An embedded
sequential design is annotated as QUAN (qual) à qual.
Limitations of mixed methods. An advantage of using mixed methods is that it
allows for balancing the limitations of quantitative and qualitative research by combining both
approaches (Creswell, 2014; Johnson & Christensen, 2014; Tashakkori & Teddlie, 2010).
However, mixed methods research also has limitations (Johnson & Christensen, 2014). First,
mixed methods research may require working with a research team as it can become
overwhelming for one researcher to carry out multiple methods. Second, mixed methods
research can be time-consuming, as the appropriate amount of time is needed to collect and
analyze data for each method used. Third, mixed methods studies require a researcher to have
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knowledge of multiple methods and how to collect, analyze, and integrate the findings from each
method. When selecting a research method, it is important to select a method that matches the
line of inquiry rather than attempting to match the line of inquiry to a method that has been
pre-selected (Creswell, 2014; Johnson & Christensen, 2014).
Scale Development
Design thinking is a complex intangible concept that is difficult to measure through
observation alone. In social science research, a common approach to measuring such complex
concepts is through the development of a scale. Scales are used to measure phenomena that are
believed to exist based on theoretical understanding but difficult to measure through observation
alone (Abell, Springer, & Kamata, 2009; Nardi, 2014). A synthesis of the scale development
literature shows that scale development is a five-step process (Abell et al., 2009; DeVellis, 2013;
Nardi, 2014; Spector, 1992). Figure 3.1 provides a visual of this process.

1. Define the
construct

2. Initial
statement
development

3. Feedback on
statements (face
and content
validity)

4. Data
reduction and
construct
validity

5. Demonstrate
reliability

Figure 3.1. Five steps of scale development.
Step 1: Defining the construct. Scale development begins with clearly defining the
construct of interest, based on the literature (Abell et al., 2009; DeVellis, 2013; Nardi, 2014;
Spector, 1992. In addition to defining the construct of interest it is equally important to clearly
explain how the scale will be used (Abell et al., 2009).
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Step 2: Initial statement development. The second step in the scale development
process is to develop a pool of statements that describe the construct of interest (Abell et al., 2009;
DeVellis, 2013; Nardi, 2014; Spector, 1992). These statements should be informed by the
literature, and use language that is appropriate for the intended audience. Statements should
avoid combining multiple attributes in one statement, be written in a way that describes the
characteristic being measured, and to the extent possible avoid value laden socially biased
language (Clark & Watson, 1995). At this stage statements that appear redundant are encouraged
as factor analysis will help reduce the number of statements by identifying the statements that
best align to the construct of interest (Abell et al., 2009; DeVellis, 2013; Nardi, 2014).
Step 3: Feedback on statements (face and content validity). Validity is an
important aspect of scale development. The validity of a scale refers to whether or not the scale is
measuring what it is intended to measure (Abell et al., 2009). There are many forms of validity in
scale development that contribute to the goal of ensuring the scale is measuring what it is
intended to measure. Face validity is the extent to which the statements subjectively seem to
describe the construct of interest (DeVon et al., 2007; Nardi, 2014; Schultz & Whitney, 2005).
Content validity is established by feedback from subject matter experts and ensures that the
statement pool captures all aspects of the construct being measured in the way it is intended to be
measured (DeVon et al., 2007; Schultz & Whitney, 2005). Both face and content validity are
qualitative properties that can be achieved by presenting a list of statements to a panel of
laypersons and subject matter experts. The subject matter experts and laypersons review the
statements to determine if they align to the construct of interest appropriately and thoroughly
cover all aspects of the construct (DeVon et al., 2007; Schultz & Whitney, 2005).
The final proposed scale items are placed in a data collection tool, the survey instrument.
The survey instrument is tested on a small number of participants that are part of the target
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population for the study. Modifications are made if necessary based on pilot testing results, and
then sent to 300 or more eligible participants.
Step 4: Data reduction and construct validity through factor analysis. Step 4
deals with establishing construct validity. Construct validity is overarching, meaning it includes
all other forms of validity. Support for construct validity is built by establishing face and content
validity of the proposed scale items as well as exploratory and confirmatory factor analyses.
(DeVon et al., 2007). Construct validity establishes that a scale measures what it is intended to
measure (Nardi, 2014). Factor analysis is a data reduction process that identifies the statements
that best measure the construct of interest (Abell et al., 2009; Devellis, 2013; Kim & Mueller,
1978). Exploratory factor analysis is used when the researcher is not certain of the number of
factors that make up the construct of interest or when developing a new scale that has not
previously been validated through factor analysis (DeVellis, 2013; Field, 2013). Principal
component analysis (PCA) is a specific extraction method commonly used when the purpose of
exploratory factor analysis is to identify the least number of items needed to measure the latent
variable and identify the number of components that underlie the latent variable (DeVellis, 2013;
Field, 2013).
Confirmatory factor analysis (CFA) confirms that factors that emerged through PCA are
a good fit. Therefore, CFA is concerned with goodness of model fit. Several indices are available
for assessing model fit (Timothy A. Brown, 2014; Hu & Bentler, 1999; Steiger, 1990). Generally
speaking, these indices fall into three categories; absolute fit, parsimony correction, and
comparative fit. When determining model fit it is recommended that one index from each
category be used (Timothy A. Brown, 2014). This study used, Chi-square/degrees of freedom
(CMIN/DF) for absolute fit, root mean square error of approximation (RMSEA) for parsimony
correction, and comparative fit index (CFI) for comparative fit. These measures determine model
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fit at a global level, however, it may be helpful to examine model fit at the item level. For this
purpose, modification indices (MIs) and standardized residual covariances (SRCs) values are
reviewed to identify high values to determine if deleting such items would improve model fit
(Gaskin, 2017).
Additionally, measures of convergent validity (such as average shared variance) and
discriminate validity (such as maximum shared variance) also help to demonstrate the goodness
of model fit (Gaskin, 2017; Hair, Black, Babin, Anderson, 2010).
Step 5: Demonstrating reliability. Whereas the validity of a scale speaks to whether
a scale measures what it is intended to measure, the reliability of a scale concerns whether the
scale is dependable in that similar results are found every time the scale is used (Nardi, 2014). In
scale development, both validity and reliability must be considered because a scale that can
validly measure a construct may not be able to do so reliably every time. Cronbach’s alpha is the
measure most commonly used for testing reliability (Devellis, 2013; Nardi, 2014). Cronbach’s
alpha, sometimes referred to as coefficient alpha, provides a measure of the degree to which
items within a group are interrelated (Creswell, 2014; Johnson & Christensen, 2014). This
interrelatedness speaks to whether each item in the group measures the same construct.
Composite reliability is another approach for testing reliability and scholars prefer this method as
it is thought to address some of the limitations of Cronbach’s alpha such as assuming that all
items within a scale are equal (Bollen, 1989; Shook, Ketchen, Hult, Kacmar, 2004). Composite
reliability uses standardized loadings and measurement errors at the item level suggesting a
stronger measure of reliability (Shook et al., 2004). Both Cronbach’s alpha and composite
reliability consider .70 or greater as the guideline for acceptable reliability (Nunnally & Bernstein,
1978; Shook et al., 2004).
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Research Approach and Justification
The purpose of the study was to develop and validate a scale that measures design
thinking capabilities. A single method approach could have been used for this purpose. However,
the ultimate goal of this study was to create a scale that can be used by practitioners to identify
design thinking capabilities in their organizations. Therefore, a qualitative approach was needed
to understanding how individuals perceived their results and to determine the usefulness of the
scale to practitioners. Using an interview approach provided participants an opportunity to
review their results and offer feedback. Additionally, while the main focus of the first phase of the
study was quantitative, using a survey, this survey included two open-ended questions that
allowed for narrative responses. These narrative responses were critical in understanding the
context in which participants use the capabilities described in the close-ended statements and also
provided insights into design thinking capabilities that are currently in use.
Using a mixed methods approach, this study created a new scale, explored design
thinking capabilities currently used in organizations and, developed an understanding of the
usefulness of the scale developed to individuals. Additionally, a mixed methods approach to
studying design thinking is fitting because design thinking calls for the blending of different ways
of thinking, the blending of multiple perspectives, and the blending of words and numbers
(Connell, 2013; Cross, 2011; Owen, 2005). Therefore, design thinking itself is a mixed methods
approach.
Research Design
The current study used an explanatory embedded sequential design (Creswell, 2014).
Figure 3.2 provides a visual of this study design. Phase 1 of the study was quantitative with two
embedded qualitative questions QUAN (qual). This phase used a survey and collected 976
responses. In this phase, exploratory and confirmatory factor analyses were run to identify scale
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items and the factors that measure design thinking capabilities. The two qualitative open-end
questions were analyzed to understand the types of problems participants were engaged in
solving and if any design thinking capabilities were used in their current problem solving process.
Phase 2 of the study was qualitative and used interviews for data collection. In this phase,
10 participants that indicated an interest in participating in a follow-up interview on their survey
response were selected based on how they scored on the scale and their demographic information
to ensure a representative sample. In the interviews, the results of their profiles were explained
and, participants were prompted to share their thoughts on the findings.

Figure 3.2. Study design.
Phase 1: Survey Research (Quantitative)
Phase 1 included collecting data through an online survey instrument, which is presented
in Appendix B. The questionnaire contained a combination of closed and open-ended questions.
The primary purpose of this phase was to identify the scale items that best measure design
thinking capabilities.
Phase 1: Research Procedures
This section covers the procedures that were used in Phase 1 of the study, including
participants and how they were recruited, the data collection instrument, the data collection
method, and the data analysis process.
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Participants. There were two qualifications for participating in this study. First,
participants had to be at least 18 years of age. Second, participants had to be either
self-employed or employed by an organization in a professional capacity. Participants were
recruited using a snowball sampling method. An invitation to participate in this study was sent
electronically to contacts in my personal, professional, and academic networks (see Appendix C).
Additionally, an invitation to participate in this study was posted on my Facebook page and my
LinkedIn page (see Appendix D). The invitation to participate also asked participants to share the
survey with others in their network. Phase 1 of the study targeted reaching at least 300
respondents.
Survey instrument. The sections that follow outline the parts of the survey instrument
used for data collection in the first phase of the study.
Section 1: This provided an introduction to the study, why their input is valuable to the
study and how this study will contribute to their work. This section also provided informed
consent and explained their rights as a research participant.
Section 2. This section determined if an individual was eligible to participate in the survey
using the following questions:
•

Are you 18 years or older? Participants responded either yes or no. A response of yes
allowed the participant to move forward and a response of no ended the survey.

•

Are you employed? Participants responded yes or no. A response of yes allowed the
participant to move forward and a response of no ended the survey.

Section 3. Here, participants were asked to think of a problem they recently worked with
others to develop a solution. Then they were asked to assign a name to this problem. This
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problem was the reference point participants considered as they rated each of the proposed scale
items. This question used free form text allowing for a narrative response.
Section 4. The participants were asked to describe the process they used to solve the
problem they described in Section 3. This question used free form text allowing for a narrative
response.
Section 5. In this section, participants were asked to indicate their level of agreement with
statements using a Likert response scale ranging from 1 (strongly disagree) to 6 (strongly agree).
Development of the statements used in this survey began prior to the start of this
dissertation as part of previous academic work and continued through the dissertation proposal
phase. The items were developed in an iterative process through collaboration with several
colleagues. This group of colleagues included individuals with knowledge of design thinking and
those without knowledge of design thinking. In the survey, the items appeared randomly, so they
were not grouped based on the capability they were describing.
Section 6. In this section, participants were asked the following demographic questions.
•

What is your age? (18–24, 25–34, 35–44, 45–54, 55–64, 65–74, 75+)

•

Gender (female, male, transgender, other, prefer not to identify)

•

Years in the workforce (less than 1 year, 1 to 5 years, 6 to 10 years, 11 to 15 year, 16
to 20 years, 21+ years)

•

Industry type (used pre-populated list from SurveyMonkey)

•

Profession type (used pre-populated list from SurveyMonkey)

•

Have you had formal design training (yes/no)

•

Level of education (High school/GED, Technical Training, Associate Degree,
Bachelor’s Degree, Master’s Degree, Doctoral Degree, other please specify)
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Section 7. Here participants were asked eight semantic differential questions. Participants
were presented a list of behavioral statements where each statement described a design thinking
capability in a slider scale format. On one end of the slider was the design thinking capability and
on the other end was the opposite of this capability. Participants were asked to place the slider in
the appropriate position based on how they saw themselves engaging in the specific behavior
described in the statement.
Section 8. Participants were asked if they would be interested in participating in a
follow-up interview to discuss their individual results. Participants that were interested were asked
to provide their name and email address. Lastly, participants were thanked for their time and
offered an opportunity to provide any additional feedback they would like to offer.
Data collection process. The survey instrument was entered into the online survey
tool, SurveyMonkey, and a unique survey link was generated. The total data collection period
lasted 45 days. The survey was first sent to three colleagues for testing to ensure the survey was
functioning as intended. Then the survey was piloted prior to sending to all eligible participants.
Pilot study. Prior to distributing this survey to all eligible participants, it was piloted
with a subset of the target population. The pilot study resulted in 21 responses. Participants for
the pilot study were pre-selected to ensure a diverse sample taking into account profession type,
industry type, gender, years of experience, and educational level. The collection period for the
pilot study was seven calendar days.
The pilot study confirmed that the survey was functioning as intended and identified
three statements that did not offer variability in responses. Additionally, the pilot offered insights
into reorganizing some survey questions to improve the flow of the survey. After these changes
were made a new survey with a new link was created in SurveyMonkey to send out to all eligible
participants.
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Data analysis. At the completion of the data collection period, survey responses were
exported out of SurveyMonkey into Microsoft Excel, cleaned, and imported into SPSS for
analysis. Descriptive statistics, including means, standard deviations, and measures of skewness
and kurtosis were run to identify any items that should be deleted from factor analysis based on
extreme measures of skewness, or kurtosis. Bivariate correlations were also run to identify any
items that did not correlate with at least one other item, equal to or greater than 0.30. Items that
did not have this correlation with at least one other item were deemed not related to the
overarching design thinker construct.
PCA with a Varimax rotation was run with a suppression of .45 and any items that
cross-loaded were eliminated with each round. This process identified scale items and factors that
make up the design thinker construct. CFA was run to confirm the fit of the factor model
resulting from PCA. Modification indices (MI) and standardized residual covariances (SRCs)
were used to improve model fit at the item level. Chi-square/degrees of freedom (CMIN/DF),
root mean square error of approximation (RMSEA), and comparative fit index (CFI) indices
were used to assess goodness of model fit. Composite reliability (CR), average shared variance
(AVE), maximum share variance measures were used to test reliability and validity of the CFA
model. The results of this analysis are discussed in Chapter IV.
Phase 2: Testing the Scale (Qualitative)
In this phase, participants engaged in a conversation with the researcher about their
design thinking capabilities based on the results of the new scale. The purpose of this phase was
to understand participants’ reactions to their results, the usefulness of the results to their work
and, potential improvements to the instrument.
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Phase 2: Research Procedures
This section covers the procedures that were used in Phase 2 of the study including
selection of participants and how they were recruited, the data collection method, and the data
analysis process.
Participants. Participants in this phase were a subset of Phase 1 respondents that
indicated an interest in participating in a follow up interview. Participant selection took into
account design thinking scores based on the new scale developed to ensure that various capability
levels were represented. Participant selection also took into consideration respondent
demographics to ensure a diverse representation. A total of 10 interviews were conducted. The
informed consent form for Phase 2 interviewees is in Appendix E, and the email inviting their
participation is in Appendix F.
Survey instrument. The following interview protocol was used for all 10 interviews
conducted. The interview sessions started with a review of the participant’s design thinking
capabilities as measured by the new scale. This provided participants an understanding of their
design thinking capabilities. Participants were then asked to respond to the following:
•

What are your thoughts about these results?

•

How useful is this information to your work?

•

How do you plan to use this information?

•

What suggestions do you have for improving this instrument?

Data collection process. Data collection in this phase occurred through one-on-one
interview sessions that took place on a conference line. The sessions were recorded and
transcribed for analysis.
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Data analysis. The recorded interviews were reviewed and insights gained into the
usefulness of the instrument to participants, how participants planned to use the results, and
potential improvements were documented. Findings from this analysis are discussed in the next
chapter.
Ethical Considerations
All research involving human participants requires ethical considerations as conducting
research should never harm participants. In considering the scope of the proposed study, several
ethical considerations come to mind. First, many of the participants from the study came from
my professional, personal, and academic networks. These are networks in which I have some
degree of influence so there is a risk that participants may have felt obligated to participate in this
study. This was addressed to some extent by informing individuals of their rights as a research
participant and explaining that participation was completely voluntary. Additionally, participants
were also informed that their responses were anonymous and that no self-identifying information
was collected unless they chose to participate in a follow-up interview. Participants were also
assured that their responses would be kept confidential and no self-identifying information would
be published.
Second, this study asked participants to share information about how they work. There is
a risk that sharing such information will make some participants feel vulnerable. This risk was
mitigated to some degree by informing participants of their right to withdraw from the study at
any point without negative consequences to themselves or others.
Prior collecting any data, approval was sought and granted from the Antioch University
Institutional Review Board (IRB—see Appendix A).
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Study Design Limitations
The design of this research study had several limitations. First, access to the study was
limited to individuals that have a computer with Internet access, as data was collected through
SurveyMonkey, an online data collection tool. Second, while every effort was made to reach a
diverse population of participants, most respondents were members of my professional, personal,
and academic networks. Therefore, the study may be limited in demographic representation. For
example, 46% of participants indicated completing a master’s level degree or higher. Another
limitation of the study design is that participants for the second phase of data collection were
selected based on their expressed interest to participate in a follow-up interview to discuss their
results. While an effort was made to ensure that a representative sample, the selection was limited
based on the availability of interested participants.
In Summary
Through a mixed methods study using survey and interview research methods, this study
developed a new scale for assessing design thinking capabilities in individuals. Survey responses
were analyzed using SPSS and AMOS. The items identified through factor analysis were then
used in the second phase of the study to create a capabilities profile for 10 respondents.
Participants were then provided their results and asked to comment on their profiles. These
feedback sessions were recorded and analyzed to understand the usefulness of the instrument to
participants, how participants plan to use the information they learn, their general thoughts on
the results, and how the instrument could be improved for future studies. Chapter IV discusses
the findings of this study.
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Chapter IV: Results
The primary purpose of this study was to develop an assessment instrument to measure
design thinking capabilities in individuals. This study used a mixed methods approach consisting
of two phases. Phase 1 of the study used a survey for data collection with a combination of closed
and open-ended questions. In Phase 2 a sub-set of participants from Phase 1 were selected for a
follow up interview to discuss the results of their surveys. This chapter covers the findings from
both phases of data collection.
Phase 1 of the study covers the following two research questions:
•

RQ1: What factors emerge through factor analysis with the items designed to
measure design thinking capabilities?

•

RQ2: What are the correlations among the factors that emerge from factor analysis?

Phase 2 of the study covers the following research question:
•

RQ3: How do individual results align with an individual’s beliefs about their design
thinking capabilities?

Data Cleaning (Phase 1)
Data collected was downloaded from SurveyMonkey to Microsoft Excel. A total of 976
responses were received. Responses were reviewed for completeness. A survey was considered
“complete” if participants responded to all 78 potential scale items and all questions that were
marked “required.” Table 4.1 provides a breakdown of the dropouts based on completion of the
required questions. After removing incomplete responses, 536 complete survey responses
remained and were included in the analysis.
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Table 4.1
Number of Completed Survey Responses (Based on Required Questions)
Questions

# Completed

Q1. Are you at least 18 years of age?

994

Q2. Are you employed?

994

Q3. Think about a problem for which you worked with others to create a
solution. Please use the space below to describe this problem.

574

Q4. Please provide a short name for the problem.

566

Q5. Thinking about how you approached the problem you described
above, how strongly do you disagree or agree with each of the following
statements?

565

Q6. Thinking about how you approached the problem you described
above, how strongly do you disagree or agree with each of the following
statements?

558

Q7. Thinking about how you approached the problem you described
above, how strongly do you disagree or agree with each of the following
statements?

555

Q8. Thinking about how you approached the problem you described
above, how strongly do you disagree or agree with each of the following
statements?

552

Q9. Thinking about how you approached the problem you described
above, how strongly do you disagree or agree with each of the following
statements?

544

Q10. Thinking about how you approached the problem you described
above, how strongly do you disagree or agree with each of the following
statements?

536

The qualitative responses were separated from the quantitative responses. The unique
respondent ID generated by SurveyMonkey was retained with both qualitative and quantitative
data sets to allow for relinking purposes. Quantitative data were imported into SPSS. Qualitative
data were imported into Microsoft Word for text analysis.
The quantitative data required further review prior to beginning analysis to address
missing values and to reverse code inverse statements. The survey contained 24 inversely worded
potential scale items. These statements, or items, were reverse coded to allow for consistent
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analysis with the other items. Demographic questions with alpha values were recoded to numeric
values. As most demographic questions were optional missing responses were coded as
“unknown.”
Participant Demographics
Of the 536 responses included for analysis, 56% identified as female, 43% identified as
male, 0.6% preferred not to identify their gender and 0.2% identified as transgender or did not
respond to the gender question. The age of participants in this study ranged from 18 to 75, with
78% of survey respondents between age 25 and 54. A total of 20 industries were represented with
the highest percentage (18%) coming from the education industry. Almost half (43%) of the
participants had 21+ years of experience in the professional workforce. Almost half (46%) of the
participants indicated master’s degree or higher as level of education completed. Of the 536
respondents, 36% indicated they had received formal design training. Most (87%) participants
responded that some aspect of their work involved working in project teams. Participants that
responded yes to the project team question were asked to identify the nature of the work the
project teams they belonged to engaged in; 41% stated their work related to finding solutions to
identified problems, 5% stated their work related to developing new products, 5% stated their
work related to developing new services, and almost half (49%) responded their work involved a
combination of the three categories. A complete breakdown of demographic data is provided in
Table 4.2.

80
Table 4.2
Demographics of Phase 1 Participants
Characteristic
Gender
Female
Male
Transgender
Prefer Not to Identify
Unknown

#

%

Total

299
232
1
3
1
536

56%
43%
<1%
<1%
<1%
100%

Total

14
129
167
123
82
15
3
3
536

3%
24%
31%
23%
15%
3%
1%
1%
100%

Total

8
7
30
51
7
37
23
31
4
43
7
2
12
11
5
32
34
98
7
81
2
536

1%
1%
6%
10%
1%
7%
4%
6%
1%
8%
1%
.37%
2%
2%
1%
6%
6%
18%
1%
15%
.4%
100%

Age
18 to 24
25 to 34
35 to 44
45 to 54
55 to 64
65 to 74
75+
Unknown
Industries
Advertising & Marketing
Food & Beverage
Government
Healthcare & Pharmaceuticals
Insurance
Manufacturing
Nonprofit
Retail & Consumer Durables
Real Estate
Telecommunications, Technology, Internet & Electronics
Transportation & Delivery
Agriculture
Utilities, Energy, and Extraction
Airlines & Aerospace (including defense)
Automotive
Business Support & Logistics
Construction, Machinery, and Homes
Education
Entertainment & Leisure
Finance & Financial Services
Unknown

(table continues)
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Table 4.2 (continued)
Characteristic

#

Years in Workforce
Less than 1 Year
1 to 5 Years
6 to 10 Years
11 to 15 Years
16 to 20 Years
21+ Years
Unknown

%

1
43
87
89
79
233
4
536

0.2%
8%
16%
17%
15%
43%
1%
100%

Total

36
20
45
184
197
3
3
42
3
3
536

7%
4%
8%
34%
37%
1%
1%
8%
1%
1%
100%

Total

195
341
536

36%
64%
100%

Total

468
68
536

87%
13%
100%

Type of Work in Project Teams
Developing New Products
Developing New Services
Developing Solutions to Identified Problems
Developing New Products and Services
Developing New Products and Solutions to Identified Problems
Developing New Services and Solutions to Identified Problems
Developing New Products, Service and Solutions
Total

23
25
190
6
25
97
102
468

5%
5%
41%
1%
5%
21%
22%
100%

Total
Highest Level of Education
High School
Technical Training
Associate Degree
Bachelor’s Degree
Master’s Degree
Medical Degree
Juris Doctorate
Ph.D.
Ed.D.
Unknown
Formal Design Training
Yes
No
Engaged in Project Teams
Yes
No
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Research Question 1 (Phase 1)
The first research question of this study asked, “What factors emerge through factor
analysis with the items designed to measure design thinking capabilities?” The process used to
address this question is described below.
Descriptive statistics. Descriptive statistics, which included means, standard
deviations, and measures of skewness and kurtosis, were run for each of the proposed scale items
(see Appendix H). The survey responses were coded as 1 (strongly disagree), 2 (disagree), 3 (somewhat
disagree), 4 (somewhat agree), 5 (agree), 6 (strongly agree). Measures of skewness and kurtosis were
reviewed to identify if any statements were outliers that needed to be removed from analysis.
Items with a skewness equal to or greater than ±2 and a kurtosis equal to or greater than ±3
showed little variation in responses and thus would contribute little to developing the final scale
(George & Mallery, 2014; Nardi, 2014).
Based on this review three items were identified for elimination: Coll_5—“Gathering
ideas from others is critical to creating good solutions;” Reflt_5—“When I receive feedback on a
solution I stop to consider how the information should be used;” HumCen_2—“When I am
solving a problem I am curious about how people are affected by the issue.” See Appendix H for
descriptive statistics table.
Bivariate correlations. Next, bivariate correlations were run for the remaining 75
statements. Since the items targeted one construct (design thinking), it was expected that they
would have some level of correlation. Items that do not correlate with at least one other
statement at equal to or greater than 0.3 share less than 9 percent (.3 x .3) of their variance with
any other items designed to potentially measure the same construct. All 75 potential items had
correlations at equal to or greater than.30 with at least one other item. Thus, none of the 75
items were deleted due to a lack of shared variance.
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Sample size. A question when running factor analysis is, what is the appropriate sample
size? Among scholars, there is some debate as to the minimum number of cases needed for factor
analysis. Some scholars recommend using a case-to-variable ratio of between 1:5 or 1:10 (Kahn,
2006; Nunnally & Bernstein, 1978; Osborne, Costello, & Kellow, 2008). While others consider a
sample size of 300 as good and a sample size of 1,000 as excellent (Comrey & Lee, 2013;
Tabachnick & Fidell, 2001). A common agreement among most scholars is that the larger the
sample size, the better (Devellis, 2013; Field, 2013). In this study, 75 items were tested with a
total of 536 responses. This meets both the case-to-variables ratios and the recommended sample
size discussed in the literature.
In addition to the sample size recommendations discussed in the literature, KMO is a
statistical test that can be run to determine if a sample size is adequate for factor analysis (Field,
2013; George & Mallery, 2014). KMO values range from 0 to 1, the closer the value is to 1 the
better (Field, 2013). The sample set used for this study resulted in a KMO of .944 indicating an
adequate sample size. With confirmation that the sample size was adequate factor analysis was
performed on the dataset.
Exploratory factor analysis. In scale development, factor analysis is used to identify
the items that best measure the construct of interest (DeVellis, 2013; Field, 2013). Exploratory
factor analysis is used when the researcher is not certain of the number of factors that make up
the construct of interest or when developing a new scale that has not previously been validated
through factor analysis (Devellis, 2013; Field, 2013). Based on the design thinking literature that
informs this study, 11 capabilities were identified as potentially making up the design thinker
construct. However, it was not known if these 11 capabilities would emerge as separate factors.
Conversely, there was also the possibility that there were sub-groups within the 11 capabilities
allowing the possibility for more than 11 factors that make up the design thinker construct.
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Therefore, exploratory factor analysis, more specifically, principal component analysis (PCA),
was run to determine the number of factors as well as identify the least number of scale items that
could be used to measure design thinking capabilities in individuals.
Principal component analysis. (PCA) is a specific extraction method commonly
used when the purpose of exploratory factor analysis is to identify the least number of items
needed to measure the latent variable and identify the number of components that underlie the
latent variable (DeVellis, 2013; Field, 2013). Another important decision when running factor
analysis is rotation. Rotation is important because it allows the data to be viewed from multiple
angles instead of being limited to a single angle (DeVellis, 2013; Field, 2013). PCA with a
varimax rotation was run with a factor loading cutoff of .45. Items that cross-loaded, or loaded
on more than one component at the .45 level or greater, were eliminated prior to running
subsequent iterations. The final results had no items that cross-loaded at the equal to or greater
than .45 level. Literature on factor analysis suggests that items with higher factor loadings are a
stronger measure of the construct (Stevens, 2012; Tabachnick & Fidell, 2001). In experimenting
with various loading cutoffs, .45 offered the least number of cross loadings.
In the first PCA run, all 75 items were included, and two observations were made. The
first observation was that all of the reverse worded items loaded together indicating method effect
(Timothy A. Brown, 2014). It is likely that these items were grouping together due to their
reverse (negative) aspect. PCA was performed on the reverse items alone to see if a counter scale
(non-design thinking scale) could be developed. However, the results of the PCA with these
negative items were not interpretable. Therefore the 26 inverse items were excluded from further
analysis for this study (Timothy A. Brown, 2014).
The second observation was that items designed to measure dynamic mindset capability
either failed to load or cross loaded to more than one component. After experimenting with
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different rotations and loading cut-off limits, the items were reviewed to determine why they
failed to load into components. The items describing dynamic mindset are broader statements
that describe an individual’s mental process whereas the items describing the other capabilities
point to specific behaviors. For example, consider the dynamic mindset item, DynMd-MP_2 —
“Problems almost always have multiple solutions”— this statement is a general one that describes
a belief about problem solving. In contrast, the item VisTech_4—“I like to use visuals to explain
my ideas to people”—specifically, describes an action one engages in. It is likely that the
statements describing dynamic mindset are too broad to offer a meaningful measure. Therefore,
the decision was made to also exclude the nine dynamic mindset items from PCA.
After eliminating the reverse and dynamic mindset statements, a total of 40 items
remained and were included in PCA. In the first iteration eight components were generated with
five items cross-loading at equal to or greater than .45 on multiple components; these items were
eliminated. The second iteration generated seven components with three items cross-loading at
equal to or greater than .45 on multiple components; these items were eliminated. The third
iteration generated seven components with no items cross-loaded at equal to or greater than .45.
With all items loading on only one component, the third iteration was the final round.
A table showing the item loadings for each component from PCA is provided in
Appendix H. As covered in the discussion of RQ2 findings, these factor loadings and components
were further analyzed through confirmatory factor analysis (CFA).
Reliability statistics. For each of the components identified through PCA, reliability
statistics were run to determine if any items should be deleted to improve reliability. The first
component (named Navigating the Problem) had nine items with a Cronbach’s Alpha of .844
with no potential improvement if items were excluded. The second component (named Visual
Expression) had five items with a Cronbach’s Alpha of .817 with no potential improvement if
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items were excluded. The third component (named Generating Ideas) had five items with a
Cronbach’s Alpha of .753 with no potential improvements if items were excluded. The fourth
component (named Engaging with Others) had five items with a Cronbach’s Alpha of .780 with
no potential improvements if items were excluded. The fifth component (named Solution
Optimism) had three items with a Cronbach’s Alpha of .875 with no potential improvements if
items were excluded. The sixth component (named Human Centered) had five items with a
Cronbach’s Alpha of .812 with no potential improvements if items were removed. The seventh
component had three items with a Cronbach’s Alpha of .536 with no potential improvements if
items were excluded. Reliability is a measure of consistency and should be greater than .7
(Gaskin, 2013, 2016; Nardi, 2014; Nunnally & Bernstein, 1978). A reliability measure less than .7
indicates that the items may not consistently load to the same factor (Gaskin, 2016). Additionally,
the items in this component could not be interpreted into a meaningful category. Given these
reasons this seventh component was eliminated.
Research Question 2 (Phase 1)
The second research question asked, “What are the correlations among the factors that
emerge from factor analysis?” The process used to address this question and further validate the
factor model identified through PCA is described below.
Confirmatory factor analysis. PCA (a form of exploratory factor analysis) is used to
reduce the number of statements and identify the number of components or sub-scales in the
scale development process. Confirmatory factor analysis (CFA) is a process used to confirm that
the proposed model identified in PCA is a good fit (Timothy A. Brown, 2014; Kahn, 2006).
Goodness of fit. Several goodness of fit indices are available for determining how well
the data fits the proposed model. Generally speaking, these indices fall into three categories;
absolute fit, parsimony correction, and comparative fit. When determining model fit it is
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recommended that one index from each category is used (Timothy A. Brown, 2014). This study
used the following indices to determine goodness of model fit:
•

Chi-square and chi-square divided by degrees of freedoms (CMIN/DF) for absolute
fit. CMIN/DF value <3 is acceptable (Hu & Bentler, 1999).

•

Root mean square error of approximation (RMSEA) for parsimony correction.
RMSEA value of <.05 is ideal and <.08 is acceptable (Timothy A. Brown, 2014; Hu
& Bentler, 1999; Steiger, 1990).

•

Comparative fit index (CFI) for comparative fit or incremental fit. CFI value >.95 is
ideal and >.9 is acceptable (Bentler, 1990; Timothy A. Brown, 2014; Hu & Bentler,
1999).

Goodness of fit indices, as described above, evaluate models at a global level. It is also
recommended that constraints at the local level be evaluated to identify potential items that
should be deleted or covaried to improve model fit (Timothy A. Brown, 2014). This process uses
modification indices (MI) and standardized residual covariances (SRCs) to identify local
constraints. MIs identify items that present a discrepancy between the proposed and identified
model. When the MI between two items is high, it is recommended that these items either be
covaried if the two items are within the same factor or deleted if the two items belong to two
different factors (Gaskin, 2017). There are no recommended guidelines for determining high
MIs. For this study MIs above 30 were reviewed. SRCs are similar to MIs in that they both
identify discrepancies between the proposed and identified models, but SRCs also identify the
significance of the discrepancy (Gaskin, 2017). A SRC is considered significant if the value is
greater than 2.58 (Gaskin, 2017). The SRC for each item was reviewed to determine if any item
needed to be removed.
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After completing PCA and reliability testing the list of items was reduced from 75 to 32
with a total of six sub-scales. The CFA process is an iterative process (similar to PCA) where
changes to the model are determined by a series of decisions and evaluating model fit indices
after each decision is applied. To begin with, the factor model identified through PCA was
entered into AMOS, and the model was evaluated for initial goodness of fit. The initial model
had a CMIN/DF of 2.397, RMSEA of .051, and CFI of .903—indicating some improvements
could be made to the model. In the first iteration, the modification indices were reviewed which
resulted in two items being covaried and no items deleted. The model resulting from the first
iteration of changes had a CMIN/DF of 2.294, RMSEA of .049, and CFI of .909. In the second
iteration, SRCs were evaluated, and four items with a value over 2.58 were identified and
deleted. The deleted items were: Opti_4—I approach each problem confident there is a solution,
VisTech_5—I think through ideas by sketching them out, RisTak_4—I am very comfortable
with the risk involved with trying something new and, Proto_6—Mock-ups are helpful when
trying to understand how a solution will work. The model resulting from the second iteration of
changes had a CMIN/DF of 1.952, RMSEA of .042, and CFI of .941. Results from the model fit
iterations are presented in Table 4.3.
Table 4.3
CFA Model Fit Iterations
Measures

Initial

1st Iteration

CMIN/DF
RMSEA
CFI

2.397
.051
.903

2.294
.049
.909

2nd Iteration
1.952
.042
.941

Reliability and validity. Following model fit, reliability and validity tests were run on
the components. The following measures were used to evaluate reliability and validity; composite
reliability (CR), average shared variance (AVE), and maximum shared variance (MSV). CR is a
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measure of the reliability of the individual scale and should be 0.7 or greater (Gaskin, 2017; Hair
et al., 2010). AVE is a measure of convergent validity, meaning this is a measure of how well the
items within a factor correlate with each other and should be 0.5 or greater (Hair et al., 2010;
Gaskin, 2017). MSV is a measure of discriminant validity meaning this measure identifies if items
within one factor are strongly correlated with items in another factor. MSV should be less than
AVE (Gaskin, 2017; Hair et al., 2010).
All components had a CR of 0.7 or greater. Two components demonstrated AVE within
the recommended threshold. The AVE values for Navigating the Problem, Engaging with
Others, Generating Ideas, and Human Centered components indicated convergent validity
issues. To determine if convergent validity issues can be improved PCA was run for each
component to identify the lowest loading items to see if removing these would resolve the issue
(Gaskin, 2017). For the Navigating the Problem, Human Centered, and Generating Ideas
components removing items did not make any improvements and negatively impacted CR
therefore no items were deleted. The Engaging with Others component was improved (AVE =
.510) by removing one item (Proto_3—It is important to share ideas with others early on before
investing too much time on them) and so this item was deleted. Human Centered, Navigating the
Problem, Generating Ideas and Engaging with Others all had MSV issues indicating
discriminate validity issues. See Table 4.4 for initial reliability and validity results.
Table 4.4
Reliability and Validity Results—Initial
Solution Optimism
Navigate the Problem
Visual Expression
Generating Ideas
Engaging with Others
Human Centered

CR

AVE

MSV

.877
.833
.858
.714
.797
.800

.703
.417
.668
.385
.446
.446

.275
.674
.259
.453
.674
.653
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High MSV is an indication of overlapping traits. If there is a theoretical basis for
overlapping traits, a second order factor may be created to address the MSV issue (Gaskin,
2017). The four components with MSV issues, or potential overlapping trait problems, were
evaluated to determine if there was theoretical justification for creating a 2nd order factor. In the
literature, design thinking is described as a process that is ideal for creating or uncovering
innovative solutions (Tim Brown, 2008; Martin, 2009). The literature also acknowledges that the
process of design thinking does not take place in isolation and requires a great deal of
engagement among individuals and therefore requires a collaborative team environment (Avital
et al., 2009; Seidel & Fixson, 2013). In reviewing the items for the four sub-scales two
overlapping themes were identified; first, is that the items in the components describe actions that
require working with others. Second, the actions described in the items all relate to a discovery
process that involves engaging in behaviors to understand the problem and then uncover
potential solutions to resolve the issue. While scale items were designed to be answered from the
perspective of individuals, and specific actions of design thinking were teased apart to isolate
specific behaviors, the data suggests that elements of collaboration and discovery are overarching
in design thinking and in practice these behaviors are interrelated. Both theoretical and empirical
evidence exists for the creation of a second order factor.
After creating a second order factor the reliability and validity tests were run again. The
Solution Optimism sub-scale had a CR of .876, AVE of .702, and MSV of .284. The Visual
Expression sub-scale had a CR of .858, AVE of .668, and MSV of .298. The Collaborative
Discovery (2nd order factor) sub-scale had a CR of .869, AVE of .691, and MSV of .298. Final
reliability and validity results are shown in Table 4.5. After the changes to improve convergent
and discriminant validity issues, model fit was evaluated to ensure these changes did not
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adversely impact model fit. In the final model fit evaluation, CMIN/DF was 2.020, RMSEA was
.044, and CFI was .948 (see Table 4.6). Figure 4.1 shows the final CFA model.
Table 4.5
Reliability and Validity Results—Final
CR

AVE

MSV

Solution Optimism

.876

.702

.284

Visual Expression

.858

.668

.298

Collaborative Discovery

.869

.691

.298

Table 4.6
Model Fit—Final
Measures

CMIN/DF
RMSEA
CFI

Value–Final

2.020
.044
.948
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Figure 4.1. Design Thinker Profile scale model—from CFA results.
Research Question 3 (Phase 1 and Phase 2)
The third research question of this study asked, “How do individual results align with an
individual’s beliefs about their design thinking capabilities?” Two approaches were used to
address this question. First, survey data from Phase 1 of the study were analyzed to determine the
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degree to which design thinking capabilities are currently used in the workplace. Next, interviews
were conducted with 10 participants to capture reactions to their results.
Design thinking capabilities currently in practice. To understand if and to what
degree design thinking capabilities are currently used, a combination of qualitative and
quantitative data collected from the survey were analyzed to gain an overall understanding of
any design thinking capabilities currently in use. Data for this purpose were collected in two
ways. First, the survey included two open-ended questions. The first open-ended question asked
participants to think about a problem they worked with others on to create a solution. Examples
of potential problems were provided to stimulate thinking. This question served as the anchoring
point that participants were asked to consider when responding to the items that followed. A
response to this question was required to move forward with the survey. The second open-ended
question asked participants to describe the process they used to develop a solution to the problem
they described. Responding to this second question was optional.
Second, participants were presented eight semantic differential questions where
statements were rated using a slider scale. The left end of the slider was labeled with a design
thinking capability and the right end of the slider was labeled with the opposite of this capability
(see example in Figure 4.2). The slider scale ranged from 0 (strongest alignment with design
thinking capability) to 10 (weakest alignment with design thinking capability). Participants were
asked to reflect on the anchoring question they described at the start of the survey and position
the slider in the appropriate position.

Figure 4.2. Example of slider rating statement scale.
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Analysis of narrative responses. The second open-ended question on the survey
asked participants to describe how they went about solving the problem they described. A total of
93 responses were received for this question.
Qualitative analysis was performed manually without the aid of analysis software. The
purpose of this analysis was to determine if any of the design thinking capabilities tested by the
statements appeared within the description of how the participants went about solving the
problems they described. The written responses were reviewed to identify action words that
described the capabilities of design thinking. This approach to analysis is appropriate when
attempting to understand a participant’s actions toward a specific stimulus; in this case, the
stimulus was the problem they described (Corbin & Strauss, 2008; Saldaña, 2013).
The action words were tallied based on the design thinking capability they corresponded
with. This grouping allowed for understanding the most prevalent capabilities that emerged from
the data. Based on this analysis, collaboration emerged as the most commonly used design
thinking capability in the data, with 88% of survey participants that responded to this question
using words that described collaboration such as working as a team or engaging a stakeholder.
Visual techniques emerged as the second most commonly used design thinking capability, with
60% of survey participants that responded to this question using words that described using
visual techniques such as brainstorming or creating process maps. See Table 4.7 for a ranking of
the capabilities that emerged in this analysis.
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Table 4.7
Ranking of Capabilities Based on Narrative and Semantic Differential Responses
Capability

Response
Count

Percentage
(narrative
responses)

Mean Score
(semantic
differential
statements)

Collaborative
Visual Techniques
Human Centered
Prototyping
Reflective
Embracing Failure
Being Empathetic
Open to Risk
Dealing with Ambiguity
Optimistic

82
56
46
24
19
4
4
0
0
0

88%
60%
49%
26%
20%
4%
4%
0%
0%
0%

8.49
5.63
8.17
n/a
8.79
8.28
8.17
6.50
6.31
n/a

Analysis of the semantic differential statements. In the survey, the slider
questions had response options in reverse order, meaning the design thinking value was to the
left, and the non-design thinking value was to the right. These statements were reverse coded for
analysis. In SPSS, frequency statistics were run on all eight statements. The mean for each
statement was compared with the findings from the narrative response analysis to determine if
the problem solving processes described in the narrative responses aligned with how the
statements were rated on the slider scale. Table 4.7 provides the ranking of the capabilities based
a comparison of frequency in narrative responses to mean on semantic differential statements.
Collaboration was the most prevalent design thinking capability described in the
narrative responses. The mean for this capability on the slider scale was 8.49 indicating
alignment with the narrative responses.
Visual techniques were the second most prevalent design thinking capability described in
the narrative responses. The mean for this capability on the slider scale was 5.63. The narrative
response and slider scale response for this capability did not align. One possible explanation for
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this is that the slider statement used sketching out ideas to describe visual techniques whereas in
the open-ended responses participants used such words as process mapping and creating process
flows to describe visual techniques. It is likely that participants see the action of sketching as
different from creating process flows.
Human centered was the third most prevalent capability described in the narrative
responses. The mean for this capability on the slider scale was 8.17 indicating alignment with the
narrative responses.
Prototyping was the fourth most prevalent capability described in the narrative responses.
A slider statement for this capability was not included in the survey.
Reflective was the fifth most prevalent capability described in the narrative responses.
The mean for this capability on the slider scale was 8.79 indicating alignment with the narrative
response.
Embracing failure was the sixth most prevalent capability described in the narrative
responses with a mean of 8.28 based on slider scale responses. Being empathetic was the seventh
most prevalent capability described in the narrative responses with a mean score of 8.17 based on
slider scale responses. The narrative responses and the slider scale responses for these two
capabilities did not align. Openness to risk had a mean of 6.50 and dealing with ambiguity had a
mean of 6.31. These two capabilities did not emerge in the narrative responses. A potential
explanation for these discrepancies may lie in how the questions were asked. The slider
statements specifically asked participants to consider the role of a specific capability (i.e.,
embracing failure) in their problem solving process whereas the narrative question was broad
when seeking descriptions of their overall problem solving approach.
Analysis of interview data. Participants for a follow-up interview were selected based
on their survey responses to ensure that various degrees of design thinking capabilities and
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diversity in demographics were represented. Table 4.8 provides a breakdown of the participant
demographics. A total of 15 participants were invited to engage in a follow-up interview using the
email address they provided when they completed the survey. Participants were asked to return
the attached informed consent form if they were interested in participating. Once informed
consent was received, scores for each of the sub-scales were calculated for that participant, and
an interview was scheduled.
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Table 4.8
Demographics of Phase 2 Participants
Characteristic
Gender
Female
Male
Age
25 to 34
35 to 44
45 to 54
55 to 64
Industries
Government
Healthcare & Pharmaceuticals
Construction, Machinery, and Homes
Education
Entertainment & Leisure
Finance & Financial Services
Business Support & Logistics
Years in Workforce
1 to 5 Years
11 to 15 Years
16 to 20 Years
21+ Years
Highest Level of Education
High School
Bachelor’s Degree
Master’s Degree
Ph.D.
Formal Design Training
Yes
No
Engaged in Project Teams
Yes
No
Type of Work in Project Teams
Developing New Services
Developing Solutions to Identified Problems
Developing New Products, Service and Solutions

#
5
5
Total 10
1
3
3
3
Total 10
2
2
1
1
1
2
1
Total 10
1
1
2
6
Total 10
1
3
5
1
Total 10
5
5
Total 10
10
0
Total 10
1
6
3
Total 10

99
As previously mentioned, scale items were scored from 1 (strongly disagree) to 6 (strongly
agree). For each sub-scale identified through factor analysis, a score was calculated by taking the
mean of the responses for the items in that sub-scale. The score for each sub-scale was plotted on
a continuum (see Figure 4.3). This continuum contains three areas; the far left area is called
“Untapped Capability” and ranges from 1 to 2.99. A score in this range implies that a participant
is not actively using a capability. The area in the center of the continuum is called “Emerging
Capability” and ranges from 3 to 4.99. A score in this range implies that a participant uses this
capability only some of the time but does not use it consistently. The area on the far right of the
continuum is called “Realized Capability” and ranges from 5 to 6. A score in this range implies
that the participant consistently uses this capability so much so that it is an ingrained part of how
they work. Table 4.9 shows scores for each of the 10 participants.

Figure 4.3. Design thinker continuum.
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Table 4.9
Participant Profiles
Participant

Solution
Optimism

Visual
Expression

Collaborative
Discovery

Prior Design
Thinking
Knowledge

Industry

Profession

1

5.00

4.30

3.85

No

Entertainment &
Leisure

Human
Resource
Executive

2

6.00

4.30

5.00

Yes

Healthcare &
Pharmaceuticals

Human
Resource
Manager

3

5.00

6.00

5.30

No

Government

Operations
Manager

4

5.00

5.70

5.80

No

Finance &
Financial
Services

Fraud Manager

5

4.70

4.70

5.30

Yes

Government

Management

6

4.00

6.00

4.90

No

Finance &
Financial
Services

Operations
Management

7

4.70

5.00

5.10

Yes

Construction,
Machinery, and
Homes

Business
Operations

8

6.00

6.00

5.95

Yes

Healthcare &
Pharmaceuticals

Management

9

4.00

3.67

4.40

Yes

Education

Administration

10

5.00

5.00

4.95

Yes

Business Support
& Logistics

Community
Service
Consultant

A total of 10 interviews were conducted. Participants were provided their results via email
before the interview. All interviews took place by phone and were recorded for analysis. All
interviews followed the same format. The individual results were reviewed, and participants were
asked to provide thoughts on their results. Then participants were asked about the usefulness of
the results and if they had any thoughts on improving the instrument. The digital recordings of
the interviews were sent out for transcription.
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Interview themes. The transcribed interviews were individually reviewed and coded
by highlighting the comments that addressed the questions. Then the transcripts were reviewed
to identify thematic connection across the interviews. When asked to provide thoughts on their
results participants discussed their thoughts on each capability individually. Overall, participants
felt the results of the profile were accurate in describing their approach to problem solving. Table
4.10 provides a synopsis of the themes that emerged in the interview data.
Table 4.10
Summary of Interview Analysis
Participant Reflections of the
Profile

•
•
•
•
•

Usefulness of the profile

•
•

Suggestions for improving the
profile

•
•
•

Individual optimism is impacted by the culture of the
organization and in the context in which individuals work
Visuals are created to establish a shared understanding of
an idea or concept whereas artwork is purely for aesthetic
purposes
The ability to visually express ideas is an important
capability that is lacking and needs more development
Understanding how people are impacted is a lower
priority when developing solutions
The ability to deal with failure is impacted by both the
culture of the organization as well as an individual’s
willingness to learn from the experience
Effective at creating self-awareness and identifying
developmental goals
The profile is a good fit for using in coaching, assembling
teams, teaching, and the hiring process
Recommended actions or exercises for improving design
thinking capabilities
Suggestions for how to use design thinking capabilities
Expand the questionnaire to allow team members to rate
each others’ design thinking capabilities
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Themes in Solution Optimism. The two themes that emerged in discussions of
Solution Optimism were agreement on the importance of optimism in problem solving and, the
tempering of optimism over time.
Participants agreed that this capability was essential to the solution finding process. One
participant commented,
I do think [optimism] is an important concept that you have to have going into this
problem solving work mode . . . you have to think there is a way to solve it otherwise you
are not going to be very productive, are you?
While participants agreed that the individual capability of Solution Optimism was
important to the process, a theme that emerged in the discussion is the impact of organizational
culture on individual optimism. Here one participant commented on the context of the
organization:
Sometimes it is just hard to maintain that optimism when there are so many forces
around me that won’t support ideas. So there is a constant tension between what I know
to be an effective way to address issues and the real world around me. I know you are
asking about me yet I am, we all are, constrained by the organization in which we work.
Another theme that emerged in discussions of Solution Optimism is how optimism is
tempered over time. Participants mentioned starting out projects or their careers with a high level
of optimism about solutions but as they experience the reality of their work optimism declines.
One participant commented:
I think I may have been further to the right [of the spectrum] earlier in my career but I’ve
drifted back to the left some as I’ve gotten older because I keep seeing some of the same
issues that we’ve been trying to solve coming back up for solutions. I go into a project
thinking there is a solution, but sometimes . . . my optimism gets waned.
Themes in Visual Expression. In the interview discussions of Visual Expression,
three themes emerged: the importance of visually communicating ideas, the desire to further
develop these capabilities, and an understanding that creating visuals has a functional purpose to
the problem solving process.
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Participants acknowledged communicating visually is a necessity in their work. Here one
participant commented:
Since I have moved into a business problem solution development role, there has been a
need to come up with new ways to try to communicate what it is we are talking about
doing, and what we are proposing and what options we see so I think because of that I
have become more visual. I feel like it is important to be able to communicate in that
way.
Another participant described visuals as a unifying language that is needed when
generating ideas:
Visuals are the place where different communication systems—words and numbers are
what I consider different communication systems—visuals are the place where these
different communication systems meet. I think especially in the generative phase of design
it's got to be visual. Unless you push the communication to the visual, then people aren't
really necessarily responding to it.
Participants described visuals as a needed mode of communication to get others to buy into new
ideas and solutions. One person stated:
I think that it’s a skill that you need as you work to convey thoughts and get people to buy
into your program or your solution and move forward. And if you can’t do that, it’s a bit
of a challenge.
The second theme that emerged in the discussion around the Visual Expression sub-scale
is a lack of skill. While participants acknowledged that visuals are important to their work
processes, they also described their own capabilities in this area as needing improvement or an
area that they are actively working to improve. One participant commented,
I am a doodler . . . it is just what I do while I’m listening. It is not pretty, but it is definitely
something I do. I am not as good at getting my ideas that are in my head in a way that
people understand. I mean I cannot draw but the idea of having a picture like that and
having people be able to relate to a change you are trying to institute by looking at the
visual . . . it is intriguing to me.
Another participant commented that while their actual drawing capabilities are poor,
they have learned how to be effective at communicating visually. “I am a terrible drawer, but I’ve
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learned . . . I’ve been fairly effective at painting a picture for people to buy into but visually
communicating is definitely a growth area for me.”
One participant commented on an interest to work on improving their visual capabilities:
“The visual piece and learning how to communicate what I want to say in a better way, that is
certainly an area where I need to grow, and so I think that’s something I need to practice more.”
Another participant commented on how they are continuing to pursue improving their skills but
feel that their capabilities are not as strong as others:
I've taken online classes and workshops on things like visual storytelling simply because I
want to strengthen that aspect of what I do. I see the power of it. I just know people who
are much more brilliant at it than I am. So I have a very high bar that I aim for.
The third theme that emerged in discussions of Visual Expression is that participants who
relied on this method of communicating in their work, did not see themselves as artistic or view
the visuals they created as art. Artwork, as they described, was simply for aesthetic appreciation
whereas the visuals they created had a specific purpose of creating a shared understanding. One
participant stated:
When I’m doing what I’m doing on a whiteboard, I am trying to communicate a concept,
an idea or principle, how things work together in relationship. I’m trying to use what I’m
drawing on a white board to communicate, to send a message, to complement my words.
Whereas something I would consider art is more for the beauty. Mine is not for the
beauty. Mine is for understanding. That’s the goal to have a shared understanding.
Themes in Collaborative Discovery. In discussions of Collaborative Discovery,
participant comments mainly focused on the items relating to human centeredness and dealing
with failure. Here once again the theme of organizational context or organizational culture
emerged as an overarching concept.
Comments relating to being human centered focused on needing to balance what’s best
for the organization versus what is best for individuals. One participant stated:
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It might be a decision that sucks for people, but it’s better for the overall organization,
which, in turn, is better for people. Sometimes I have to take the personal out of it and
not focus on individuals. Once a decision is made, then I’m all about how do we make
this work for people but if I only think about people, we won’t get any decisions made.
Another participant made a similar comment adding that the fast paced culture of the
organization and the pressure to deliver results makes it challenging to take time to understand
how a solution may impact people. This participant stated,
It’s that pressure that you have to get things done. You have to take action. It is hard to
put yourself in others’ shoes, and I don’t feel like there is much value in trying to take that
approach. Honestly, with all the stuff that has to get done, I wouldn’t go as far as trying to
understand how things affect people.
Discussions around dealing with failure involved talking about the culture of the
workplace. Participants had a clear sense of how their organizations viewed failure. One
participant described:
I’ve not been shy about trying something different. I feel like I have failed a lot and I’ve
always attempted to go back and learn from it. I definitely have a higher tolerance for risk
knowing that failure is always a possibility. I hit the reset button pretty quickly in figuring
out what I can learn from it and try to do something different. Not that this is something
that is supported nor encouraged where I work. I work in a very slow moving industry.
We are always at the tail end of the adoption curve when it comes to new technology and
new ways of doing things. So, I’m a bit of a square peg in a round hole in that regard.
Interestingly, even in environments where participants were aware that there was some
level of tolerance for failure, they mentioned apprehensions about failing. As one participant
described this:
You don’t want to fail at work because it is terrifying to do that because you don’t want to
get called out. But I’m in an environment where that’s not really the case. No one is going
to come down on me for having a bad idea. So, I don’t know why I get worked up about
that, but for some reason, I do a little bit.
Another theme in discussions of failure was that participants acknowledged its importance
for learning and had an appreciation for the lessons learned through their failures. One
participant stated:
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I probably learn more from getting it wrong than getting it right. It’s kind of like a lot of
the case studies we did in school. They were always on somebody getting it wrong and
what they should have done.
Another participant commented: “I’m always focused on learning and how to try to do it better
next time and even if I fail having that experience helps me grow.”
In general, participants were intrigued by the concept of Collaborative Discovery. As
participants discussed their work processes they agreed with this concept, which incorporates,
being human centered, generating ideas, having a collaborative approach, risk taking and
embracing failure. One participant stated:
Yeah. I agree. I think it does make sense that these [human centered, generating ideas,
collaboration, risk, and failure] are grouped together. You sort of need all of them to
work together. I think the numbers have led you to a good place here. It makes sense. It
tests out in my perceptions and with my experiences.
Usefulness of the results to participants’ work. When participants were asked to
discuss the usefulness of the information gained from their results to their work, three themes
emerged. First, participants indicated this profile is effective in creating self-awareness and
identifying developmental goals. One participant stated:
I have been pondering kind of what this is all saying to me over the last little bit of time
and then even more so as we talked today and wondering…some of these places where I
responded with a two, should I be proud of that? I’m not saying that I am. I guess I’m just
questioning should I be rethinking things?
Another participant described the profile as useful in helping people realize that they have
capabilities they are not aware of:
I think more people are design thinkers but don’t think they are because they think they
are not artsy creative. I’m not an artsy person yet I see that I have developed some of
these skills. I think this would be eye opening for a lot of people. I think we have more
people that have these capabilities but don’t realize that and they aren’t using them. And
companies aren’t using the people that have these capabilities in the best possible way. So
this instrument brings awareness to that.
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Participants also mentioned the effectiveness in the profile in bringing attention to areas
of potential development. One person commented:
For me, it’s almost like a benchmark. Here’s what I do consistently in design thinking;
here’s what I do somewhat consistently if I want to improve or realize all these
capabilities; here’s the area I need to focus on. And so it kind of gives me direction on
that.
Another theme that emerged when asked about the usefulness of the profile is that
participants compared it to other assessments they’ve used in the past. One participant
commented, “as far as going through it and understanding the debrief of it, it’s one of the more
simpler ones that I’ve used, and I think it’s a lot better for practice.” Another participant stated:
This is a different sort of profile than anything I’ve taken before it focuses on a part of
myself I need to use more. This is concise to the point, and it is focusing on something the
other profiles were not focusing on.
The third theme that emerged was suggestions for how this instrument could be used in
practice. Participants suggested using the scale as a coaching tool, in assigning members to a
team, in the hiring process, and in the classroom.
Coaching tool. Participants saw the profile as an effective way of identifying developmental
goals in the coaching process. As one participant described:
This would be a terrific tool to develop coaching around. Currently, we use four different
types of assessments in our coaching. We use these tools to identify where we need to
focus our coaching efforts. This [assessment] would be a natural fit for that.
Team assignments. Participants considered this tool as potentially useful when selecting
individuals for a project team. They indicated that it would help to understand where each
person was on the design thinking continuum and could be used for creating a balanced team.
One participant stated:
I would really want to employ this in places where I am trying to create a balance. I
would use this profile to identify those that are of the creative class, versus those who are
more about implementation and execution. I could probably use a different assessment to
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find the implementation and execution people, but I would use this to pull out for me the
folks that are optimistic, visual, and drive ideas through dialogue and collaboration.
In the hiring process. Participants discussed this tool as effective specifically when hiring for
roles that involve solving a lot of complex problems. One participant provided this example:
If I was recruiting for a role that required a lot of complex problem solving and I needed
to figure out where a candidate is in terms of their realized capabilities, or if I were
specifically looking for design thinkers, having them take this assessment would give me a
data point for making a decision.
In the classroom. One participant discussed the struggle of getting MBA students to realize
their creative and innovation capabilities. This participant commented:
The realization of their capabilities in terms of creativity and innovation is a hurdle for a
lot of [students]. They really don’t realize they have the skill set for this. And yet there are
a lot of companies using this or needing to use this and wanting to develop these
capabilities.
Suggested improvements and next steps. When asked to discuss potential
improvements to the scale the responses turned toward what could be done with the tool moving
forward. Here three themes emerged. First, participants wanted guidance on how they might be
able to improve their design thinking capabilities and specific action steps they can take. One
participant mentioned:
I just wonder what does the workbook look like? Is there a tool that you use to kind of put
your thoughts in and figure out ways to take the learning to the next level? What are ways
to improve certain capabilities? Are there ideas for things to do to open up those
capabilities a bit more?
Another participant mentioned guidance on how to apply the capabilities identified in the
profile:
Some of the assessments out in the world tell you what you do well, but I don’t know
what to do with that. So something that could be a follow up to how I can use the design
thinking capabilities I have would be really good.
A second theme that participants discussed was expanding the assessment so that team
members could rate each other’s design thinking capabilities. One participant suggested: “A
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great addition would be if you could send the assessment to others like peers or your boss to see if
your reflections on yourself match what other people think in some regard.”
Lastly, when asked to comment on improvements to the assessment, participants
commented on the need for design thinking in today’s world. One participant stated,
I think this is really fascinating and needed. It really is . . . I’m glad the world is moving in
this direction. I think it’s good to think in this way and I’m glad there is a lot more being
done to encourage companies to work in this way.
Another participant stated:
Look at the world today. We’ve become a world of animosity, a world of us against them.
That’s the exact opposite of design thinking. We need more of this in the world. We need
collaboration. We need much better communication. We are headed to a future that is
just screaming for people to stop and think this way a little bit.
Analysis of the interview data allowed for clarity on how participants perceived the newly
developed scale, understanding the usefulness of the insights offered by the profile, learning how
the assessment applies to practice, and gathering ideas on how to improve the profile in the
future. Table 4.12 (above) provides a summary of the themes that emerged in the analysis.
In Summary
A new scale was developed through a mixed methods research design that included both
quantitative and qualitative analysis. In the first phase of this study, data were collected using an
online survey. In this survey participants were asked to respond to two qualitative questions, 78
statements on a Likert-type scale, eight semantic differential statements, and eight demographic
questions. A total of 536 responses were included for analysis in Phase 1. The qualitative
responses from Phase 1 were coded to identify design thinking behaviors currently in practice.
The narrative response data were compared to the means derived from the semantic differential
responses to understand alignment between the two types of responses. This analysis showed that
collaboration, visual techniques, and human centeredness were the most prevalent design
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thinking capabilities in practice today. The Likert scale responses were analyzed using descriptive
statistics, bivariate correlations, and factor analysis. Through PCA and CFA three factors
emerged as core capabilities of design thinking: Solution Optimism, Visual Expression, and
Collaborative Discovery. The resulting scale is a 27-item scale named Chesson’s Design Thinker
Profile.
In Phase 2 of the study, 10 participants from Phase 1 were selected for follow-up
interviews. The analysis of interview data showed that the profile accurately reflects how
participants approach problem solving, was effective in creating awareness about one’s
capabilities, and the profile has applicability in the workplace. The next chapter discusses the
implications of these results for practice and future research.

111
Chapter V: Discussion and Recommendations
The world today is challenged with solving problems that are emerging, difficult to define,
have multiple contributing factors, and likely require a combination of solutions to address. The
problems we are tasked with today require going beyond the traditional analytical problem
solving approaches that have served us well in the past. Today’s complex challenges need a
collaborative approach that is able to generate new ideas. Design thinking is presented as an
approach to problem solving that is well suited for addressing the complex problems we face
today. Organizations that have adopted this way of working are showing positive results in
delivering effective solutions (Bevan et al., 2007; Body, 2008; Tim Brown, 2008; Chang et al.,
2013; Lafley & Charan, 2010; Leavy, 2012; Meyer, 2011).
Given the value of design thinking to solving complex challenges facing the world today,
it is imperative that the skills needed to engage in this process are fostered in individuals. The
design thinking skills that have emerged in this study are, to varying degrees, attributes that most
people have, but for many people, these capabilities have not been given an opportunity to
develop to their full potential. This study developed a new scale to measure the degree to which
an individual is leveraging design thinking capabilities when engaged in problem solving.
Bringing awareness to these dormant skills can awaken untapped potential and expand the use of
design thinking capabilities. This chapter summarizes the key findings of this study, presents a
new design thinking process model (see Figure 5.3), examines contributions to scholarship,
discusses limitations of the study, offers considerations for future research, and makes
recommendations for practice.
Summary of Key Findings
Using a mixed methods approach this study developed a scale for assessing design
thinking capabilities in individuals. In Phase 1 of the study, 536 participants responded to an
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online survey that contained two qualitative narrative questions, 78 Likert-type response scale
items, eight semantic differential statements, and eight demographic questions. The qualitative
responses were coded and analyzed to understand what, if any, design thinking capabilities are
currently used in the workforce. This analysis showed that collaboration and visual techniques
are the most used design thinking capabilities existing in the current workforce. Principal
component analysis (PCA) and confirmatory factor analysis (CFA) were run on the 78 proposed
scale items. PCA identified seven components and a total of 32 items. Reliability statistics were
run on all seven components. One component had a Cronbach’s Alpha less than 0.7 and the
items within this component could not be interpreted; therefore, it was eliminated. The final
PCA model contained six components with 32 items (see Figure 5.1).

Figure 5.1. Model resulting from PCA.
CFA was then run on the factor model to determine goodness of model fit. Modification
indices (MI) and standardized residual covariances (SRCs) were used to identify weaker items
within each component. This process resulted in five items being deleted. Composite reliability
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(CR), average shared variance (AVE), and maximum shared variance (MSV) were used to
determine reliability and validity. All five components had CR greater than .7 demonstrating
reliability. The Solution Optimism and Visual Expression components were within tolerance
with AVE greater than .5 and MSV less than AVE indicating both convergent and discriminate
validity. The remaining four components (Navigating the Problem, Generating Ideas, Engaging
with Others, Human Centered) showed MSV greater than AVE, indicating discriminant validity
issues. In reviewing the items, it was determined that while each component measured a different
attribute, there were overlapping traits across these four components. When there is a theoretical
basis for overlapping traits, a second order factor can be created to address MSV issues (Gaskin,
2017). Both theoretical and empirical evidence supported the need for a 2nd order factor;
therefore a 2nd order factor was created to combine the components (Navigating the Problem,
Visual Communication, Generating Ideas, Engaging with Others) resulting in a new sub-scale
named Collaborative Discovery. Goodness of model fit was confirmed using three measures:
CMIN/DF (1.952), RMSEA (.042), and CFI (.941). Quantitative analysis resulted in identifying
three core capabilities needed for engaging in design thinking and a sub-scale for measuring each
capability.
The three sub-scales resulting from factor analysis are Solution Optimism, Visual
Expression, and Collaborative Discovery. Solution Optimism measures the degree to which an
individual believes a solution to a problem is possible. Visual Expression measures the degree to
which an individual is able to translate ideas from their mind into visuals that can be shared with
others for discussion. Collaborative Discovery is a measure of how well an individual can
collaborate with others to navigate a problem, generate solutions, deal with ambiguity, take risks
and cope with failure when engaged in problem solving. Phase 1 of the study resulted in a
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27-item scale referred to as Chesson’s Design Thinker Profile. Figure 5.2. illustrates the transition
of the PCA model to the final CFA model.

Figure 5.2. Transformation of PCA model to CFA model.
In the second phase of the study, 10 participants were interviewed. During the interview,
participants were debriefed on their profile results. Then participants were asked to share their
reflections, the usefulness of the results to their work, and any suggested improvements to the
profile. Interviews were recorded, transcribed, and analyzed to identify connecting themes.
Interview themes confirmed that the three capabilities measured by the scale are
important to the problem solving process. Participants indicated that using visuals to
communicate ideas is critical to the solution development process and expressed an interest in
further developing this skill. Another theme that emerged is how the environment in which
individuals work influences their ability to use these capabilities. Participants described both
scenarios where using these capabilities were encouraged and discouraged. Participants also
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commented that the profile was simple and easy to understand, making it well suited for use in
organizations.
Chesson’s Design Thinker Process Model
In synthesizing the various existing design thinking process models, it was determined that
they have three basic stages in common. The Understanding stage focuses on discovering the
problem. The Conceptualizing stage focuses on generating ideas for solutions. The
Experimenting stage focuses on testing out and evolving ideas to come up with a final solution. It
is important to understand that while on the surface the models appear to be linear, in practice,
design thinkers move back and forth between stages multiple times before arriving at a final
solution (Tim Brown, 2008; Kelley & Littman, 2001). It is more accurate, then, to describe the
design thinking process as cyclical or iterative. Based on insights from this study the design
thinking process can then be thought of as the container in which problem solving takes place
while the design thinking capabilities can be thought of as gears within the container that
facilitate the process. Figure 5.3 provides a visual of the design thinking process model resulting
from this study.

Figure 5.3. Chesson’s Design Thinker Process Model.
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Solution Optimism. The Solution Optimism sub-scale measures the degree to which
an individual believes that a problem can be solved. As stated in the literature, design thinkers
are in the pursuit of transforming existing situations into more desirable ones (Tim Brown, 2008;
Owen, 2006; Simon, 1969). The pursuit of better alternatives requires an optimistic outlook that
believes better solutions are possible. During factor analysis, items describing optimism towards
solutions loaded together identifying this skill as a core capability of a design thinker.
Solution Optimism and Psychological Capital. Design thinking literature supports
the results from this study that optimism about finding solutions is a core capability of a design
thinker (Tim Brown, 2008; Owen, 2006; Simon, 1969). Research in the field of psychological
capital offers insights into the role of optimism in problem solving. As defined by Luthans,
Avolio, and Youssef-Morgan (2015), psychological capital is an individual’s positive psychological
state of development consisting of self-efficacy, optimism, hope, and resilience. The components
of psychological capital are described as state-like, meaning that these attributes are open to
development, versus trait-like characteristics which are stable and difficult to change (Luthans et
al., 2015). Optimism is thought to be both trait-like and state-like, meaning some aspects of
optimism are developable (Seligman, 2011). Psychological capital focuses on the developmental
aspect or what Seligman (2011) refers to as learned optimism.
An important distinction between optimism as it is discussed in psychological capital
literature and design thinking, is that psychological capital is concerned with optimism as an
individual’s general outlook whereas in design thinking the focus is on optimism toward finding
solutions. Research involving psychological capital helps to explain the capability of solution
optimism in two ways: understanding the need for tempered optimism and exercises for
improving this capability.
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Tempered realistic optimism. In general, optimism is described as the lens in which
an individual sees a situation. Optimists view negative situations as external and temporary while
viewing positive situations as internal and permanent (Seligman, 2011). By contrast, pessimists
internalize negative situations and see positive events as rare occurrences. Scholars of
psychological capital are concerned with what they call realistic flexible optimism (Luthans et al.,
2015).
Realistic flexible optimism allows an individual to objectively evaluate a situation and
determine if it warrants optimism or pessimism (Luthans et al., 2015). Realistic flexible optimism
is ideal because extreme levels of optimism can be dangerous. For example, consider a team of
product developers looking to introduce a new product to market. A team of highly pessimistic
individuals is likely to miss a great opportunity because they are too cautious. Conversely, there
may be several red flags that indicate a product is unlikely to be successful, but extreme optimists
may overlook these risks. This concern is well described by a participant in the post-survey
interviews for this study: “I would add that when it comes to optimism, we have to have some
level of rationality that comes into play because there is a fine line where optimism becomes
delusion.” In the context of design thinking, it is important to balance optimism to avoid
extremes at either end.
Suggestions for developing optimism. The literature suggests that optimism can be
learned through reflective cognitive exercises (Luthans et al., 2015; Reivich & Shatte, 2003;
Seligman, 2011). A recommended exercise is the ABCDE technique (Reivich & Shatte, 2003;
Seligman, 2011). The A stands for adversity referring to the event that did not go as expected;
here the individual describes the event that is triggering their pessimistic, negative thinking.
According to Seligman (2011), describing adversity helps individuals think through how the
situation can be overcome. The B in the ABCDE technique, stands for belief; here the individual
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describes their thoughts about why the adversity occurred. For example, an individual might
state that the adversity occurred because they lack the capabilities needed to be successful. The C
stands for consequence; here the individual describes the action taken as a result of their belief,
for example, the individual might describe how they no longer suggest ideas because previous
suggestions were not successful. The D refers to dispute; here the individual is encouraged to
come up with a statement to dispute their negative belief. The individual might search for an
example of a time when an idea they proposed was helpful. It is in the D stage that the
pessimistic view starts to transform. The E stands for energy; here the individual is asked to
reflect on how disputing their belief made them feel. The participant might comment on how
their views about the adversity that triggered their pessimism changed.
To adapt this process specifically for design thinking, individuals could state the problem
(the adversity), describe why they think the problem doesn’t have a solution (the belief), and then
describe the effect of this belief to finding a solution (the consequence). Then, the individual
could find a statement that contradicts their belief such as one potential way to find a solution
(the dispute) and subsequently reflect on how this dispute changes their perspective of the
problem (the energy). For those individuals that score low on the Solution Optimism sub-scale,
this cognitive exercise could be used to build their optimism muscle.
Visual Expression. The Visual Expression sub-scale measures the degree to which an
individual is able to translate ideas from the mind into tangible representations that can be
shared and discussed with others. In the literature, the ability to take concepts and images from
one’s mind and bring them into the physical world is described as a core capability of design
thinking (Cross, 2011; Junginger, 2007). Items describing the use of visuals emerged and loaded
together during factor analysis, identifying this skill as a core capability of a design thinker. In the
post-survey interviews, there was strong agreement across participants that the ability to
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communicate visually is critical to their work. Participants pointed to “discussing ideas” and
“getting buy-in” as specific examples of when using visuals is critical. The use of visuals in the
problem solving process emerged in engineering, design, creativity, education, and psychology
literature. This interdisciplinary body of literature offers insights for a better understanding of
how visuals are useful in problem solving and provides examples of various visual methods.
Visual methods in problem solving. The use of visual methods has been well
studied by scholars to understand its role in the problem solving process (Bresciani, Eppler, &
Blackwell, 2008; Craft & Cairns, 2009; Kavakli, Scrivener, & Ball, 1998; Römer, Leinert, &
Sachse, 2000; Sachse, Hacker, & Leinert, 2004; Schütze, Sachse, & Römer, 2003). Scholars have
found that sketching or the act of visually putting thoughts on a surface that is outside of the
brain frees up the limited working memory of the brain, which allows the brain to focus on
refining thoughts (Cowan, 2010; Davies, 2011; Heiser, Tversky, & Silverman, 2004). Visual
methods have also been shown to improve learning and processing of new information (Budd,
2004; Buzan, 1990, 1999; Farrand, Hussain, & Hennessy, 2002; McComas & Olson, 1998;
Meyers & Jones, 1993; Mintzes, Wandersee, & Novak, 1999). This is because when using visual
methods, information is captured in a way that is more native to the way the brain actually works
(Buzan, 1999; Gardner, 1999; Woolfolk, 1993). Visual representations often include both images
and text, and this combination engages whole brain thinking, which allows stronger associations
within concepts, and better recall of information (Buzan, 1990, 1999). As it relates to design
thinking and problem solving, visuals are useful in capturing ideas, exploring solutions, and
engaging in collaboration.
Capturing ideas. Visual methods allow ideas to be quickly captured without the need
to access specific language to describe the idea (Hartman, Mandich, Magalhães, & Orchard,
2011). Visual techniques such as sketching can be used to gather emerging ideas that are in flux
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and not fully formed. The images of these developing ideas can then be revisited later for
refinement (Pfister & Eppler, 2012). Visually capturing initial ideas frees up limited working
memory in the brain and allows the brain to continue thinking further on the captured ideas or
to move onto generating new ones (Heiser et al., 2004; Pfister & Eppler, 2012). Schön and
Wiggins (1992) describe this process as having a “reflective conversation”(p. 68) with an idea.
Interestingly, while items designed to measure being reflective did not emerge through the factor
analysis for this study, the literature on the use of visuals suggests that engaging in creating visual
representations is an act of reflection. In the context of design thinking capturing ideas visually
would be particularly helpful in the conceptualizing stage when the focus is on generating many
options.
Exploring solutions. Initial sketches provide a useful way for individuals to think
through and flush out ideas (Bresciani et al., 2008; Craft & Cairns, 2009; Kavakli et al., 1998;
Römer et al., 2000; Sachse et al., 2004; Schütze et al., 2003). Visually depicting ideas (which are
the internal thoughts of individuals) allows them to be externalized (Heiser et al., 2004). This
externalization moves an idea from abstract to concrete. Moving from abstract to concrete allows
a solution to be further explored to determine weaknesses and experiment with improving the
solution. In this way visuals allow a solution to go through multiple iterations before being
finalized.
This iterative process can be seen in the work of Charles Darwin who used conceptual
sketching to work through his theory of evolution as evidenced in sketchbooks and diaries
(Chancellor & van Wyhe, 2009). In his study of finches, Darwin started out with a sketch of his
initial observation; then, as new observations were made, the sketches evolved, eventually
offering evidence toward the theory of evolution. Similarly, Sigmund Freud used sketching to
explore the interconnections of complex psychological structures (Gamwell & Solms, 2006). In
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the context of design thinking, the use of visuals allows a solution to go through multiple
iterations before the final solutions is implemented. Interestingly, while the items designed to
measure the capability of prototyping did not emerge through factor analysis for this study, the
literature on using visual techniques suggests that creating visual representations is a form of
prototyping.
Engaging in collaboration. In a team environment, verbally communicating an idea
means that each member of the team needs to create their own understanding of the concept.
When visuals are added to team discussions, all team members can see the concepts under
discussion allowing a common understanding to be established (Pfister & Eppler, 2012). Having a
shared and common understanding is important for teams to successfully create solutions to
problems (Katzenbach & Smith, 1993; Levi, 2014). Visuals allow teams to discuss ideas, propose
changes, and modify solutions (Heiser et al., 2004; Tversky & Suwa, 2009). As the initial visual is
modified based on input from team members, the visual becomes a representation of the team’s
proposed solution. In this way, visuals improve collaboration by creating a common
understanding of a concept and enabling teams to co-create a solution (Heiser et al., 2004; Pfister
& Eppler, 2012; Scrivener & Clark, 1994; Tversky & Suwa, 2009). Collaboration is a
foundational principle of design thinking and a core capability that emerged in this study. The
literature on the use of visuals suggests that collaboration can be fostered through the use of
visuals.
Examples of visual methods. Just as there are various ways to engage in design
thinking, there are many ways to incorporate visual methods in the problem solving process, for
example, sketching, mind mapping, and process mapping. While these techniques differ in
process, they all serve the purpose of getting ideas out of the mind and on to a surface where they
can be explored, discussed, and developed into final solutions.
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Sketching. This is a technique used for capturing ideas in flux so they can be clarified and
further developed (Buxton, 2007; Fish & Scrivener, 1990; Rowe, 1987). Sketches differ from
drawings in that they are rough informal drawings created to capture ideas that require further
exploration. Sketches can include line drawings that depict abstract ideas, diagrams that explain
thoughts or more fully formed aesthetic observations such as Darwin’s finch sketches discussed
earlier. This approach is most commonly associated with designers and engineers because these
professions involve transforming conceptualized ideas into concrete, tangible solutions. Studies
demonstrate that designers and engineers use sketching to work through initial concepts and
refine solutions (Goel, 1995; Henderson, 1999; Herbert, 1987; Purcell & Gero, 1998; Römer et
al., 2000; Rowe, 1987; Tversky & Suwa, 2009; Ullman, Wood, & Craig, 1990).
While sketching is most associated with such professions as design and engineering, it also
has application in other areas. As an example, consider three sketches from my notebook. Figures
5.4, 5.5, and 5.6 are sketches I made after completing the factor analysis process as I was trying
to determine how the scale developed through this study fits into the design thinking process.
After completing data analysis, my mind was cloudy, and my thinking was muddled.
Figure 5.4 captures my initial thoughts on how the capabilities identified through factor
analysis might engage in the design thinking process. This initial sketch allowed me to examine
my thoughts externally and clarify my thinking. In examining this first sketch, I quickly realized
how inadequate it was in demonstrating the interactions I was hoping to capture. The sketch also
allowed me to think more deeply about how the model might look.
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Figure 5.4. Initial sketch of the Design Thinker Profile process model.
Figure 5.5 is the next iteration of the sketch I made. Here I saw the capabilities as gears
that click together as they move through the design thinking process. In examining this sketch, I
realized that this model was too linear which conflicted with the fluid non-linear approach that
design thinking is described as being.
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Figure 5.5. Second iteration of the Design Thinker Profile process model sketch.
Figure 5.6 is the next iteration of the model. Here I kept the idea that the capabilities
were gears, but began to consider the design thinking process as the container that holds the
design thinking capabilities. This is the sketch that resulted in the final model (see Figure 5.1) that
was then rendered using computer software. Important to note in this example is, aesthetically
speaking, these sketches are not of high quality, they do not demonstrate a high degree of
drawing skills; however, they were effective in moving my thought process from an abstract
unclear idea to a concrete and meaningful solution.
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Figure 5.6. Final iteration of the Design Thinker Profile process model sketch.
Mind mapping. This technique engages whole brain thinking in that it uses images,
numbers, and words to capture ideas and organize information (Buzan, 1999; Margulies, 1991).
This process uses colored pens to engage the brain in thinking creatively. Curvy lines are used to
demonstrate relationships between concepts. Mind maps allow concepts to be seen in ways that
are not possible with linear text (Buzan, 1990; Davies, 2011; Mento, Martinelli, & Jones, 1999).
This is because mind mapping is more closely associated with how the human brain actually
works. The human brain generates multiple thoughts at a time, represented by both visuals and
text. Capturing these ideas in sentence format requires mentally organizing them first then
engaging in the act of writing them down. This organizing process disrupts the flow of thoughts
and ideas. The process of mind mapping allows thoughts to be captured as they emerge. Mind
maps have been shown to be useful in organizing information and learning new concepts (Buzan,
1990; Buzan & Buzan, 1996; Heiser et al., 2004; Margulies, 1991).
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To demonstrate the use of mind mapping, consider another example from my notebook.
Figure 5.7 shows the mind map used to organize the topics for writing this section. In researching
articles for writing this section on visual methods, I gathered a great deal of information across
multiple journal articles and books. This is a rich topic with several streams of thought that are of
interest to me and relevant to this chapter. I was quickly overwhelmed in trying to figure out how
to integrate the information I found in multiple resources into coherent paragraphs. In using the
mind mapping technique, I was able to organize the information I had gathered into categories
that made sense to me. I color coded the materials to the colors on my map for easy reference.
This map served as the outline for this section and helped to organize my rambling thoughts so
they could be formulated into coherent sentences and paragraphs of text.

Figure 5.7. Mind mapping example.
Process mapping. This technique is most commonly used in business to represent
business processes visually. It allows organizations to capture the flow of information and
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interactions between roles, business functions, and technology systems (Sanders, Ross, &
Coleman, 1999). Process mapping uses shapes to explain how a process occurs and identifies
hand-offs between roles and functions. In process mapping shapes have a specific meaning. For
example, squares are used to indicate process steps, a rhombus indicates a decision point, and
parallelograms indicate data. Process mapping is effective when designing a new process or
exploring ideas for improving an existing process.
Figure 5.8 illustrates the use of a process map. This map was created to help a client think
through how to incorporate customer feedback in their product development process. In using
this technique, I was able to help the client to see what their existing process was, and to visualize
how adding input from customers would work. The process map went through multiple
iterations as the client discussed various possibilities and members of the team offered their input.

Figure 5.8. Process mapping example.
The techniques discussed above are just a few examples of how visual methods can be
used in solution development. It is important to recognize that one does not need to commit to
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using only one visual technique. It is likely that based on the situation and the audience involved,
some techniques are better suited than others. For example, a team that is tasked with improving
the sales process might find that process mapping is the most useful because it allows them to
map out how the process currently works and then offers a way to tinker with changes. In
contrast, a team that is working on understanding a new regulation that needs to be implemented
might find mind mapping useful to gather and organize information as they work to understand
the requirements of the new law.
Also, important to recognize is that these techniques can be used with little artistic talents.
In the post survey interviews, and through my work with clients, a consistent theme when
discussing using visuals is that people often shy away from using visual methods because they
believe they are not artistically talented. The techniques discussed here use simple shapes, lines,
and text to create visuals that convey ideas and do not require artistic capabilities. The value of
using these techniques is that they are more in line with how our brains organically work. These
processes engage the whole brain, which allows more robust thinking that leads to creating better
solutions (Buzan, 1999; Gardner, 1999; Woolfolk, 1993).
Collaborative Discovery. The Collaborative Discovery sub-scale measures the degree
to which an individual engages with others to navigate ambiguity, develops a deep understanding
of how humans are impacted by a problem, generates ideas, takes risks, and learns from failure.
In Phase 1, items describing collaboration, idea generation, ambiguity, risk taking, and failure,
emerged through factor analysis identifying these as core capabilities of design thinking.
Confirmatory factor analysis and reliability and validity testing determined that these capabilities
link together to create a higher order construct, which was named, Collaborative Discovery.
In the post survey interviews, participants agreed that it made sense that these capabilities
be grouped together. Dealing with ambiguity is a form of risk taking; both deal with taking action
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without knowing what the outcome might be. Risk taking and dealing with ambiguity require an
appreciation for failure because part of taking a risk is learning what may happen. Additionally,
seeing failure as a learning opportunity makes risk taking more palatable. Generating ideas
requires taking a risk in putting out a new concept and seeing how it pans out. Understanding the
human impact of a problem creates a deeper understanding of the problem, which is helpful
when generating ideas for solutions. Idea generation is enhanced with collaboration because
team members have different perspectives and are more likely to propose a variety of ideas.
Collaboration involves an understanding of human impact because they both involve engaging
with others. There is a level of risk taking involved when collaborating because one must be
vulnerable in sharing ideas. These skills are each individually valuable; however, when these
capabilities are fused they become a superpower that enables creating solutions.
The Collaborative Discovery sub-scale is designed to measure individual capabilities.
However, it is important to recognize that in practice Collaborative Discovery requires engaging
with others. The need for engaging with others is very much in line with literature describing
design thinking as a collaborative process that takes place in the company of others (Avital et al.,
2009; Seidel & Fixson, 2013). Therefore, the environment in which an individual works is critical
for Collaborative Discovery to thrive. Here the individual must have (or be developing) some
level of this capability to bring to the environment; and, at the same time, the environment must
also have the appropriate conditions for this capability to flourish. Considering environmental
conditions and the fact that much of the work in organizations is completed at the team level, it
follows that fostering Collaborative Discovery requires high functioning teams (Ancona &
Bresman, 2013; Levi, 2014; Worley et al., 2014). High functioning teams have a shared
commitment or purpose, a balanced mix of skills, mutually agreed-to processes, and clearly
defined member roles (Katzenbach & Smith, 1993; LaFasto & Larson, 2001; Levi, 2014).

130
Research involving teams and teamwork provides some insights into creating the appropriate
team environment for Collaborative Discovery.
Team selection. Scholars of team dynamics suggest that, when considering members to
form a team, it is important to deliberate on the mix of skills (Katzenbach & Smith, 1993; Levi,
2014). It is recommended that there be a combination of technical expertise, problem solving
abilities, decision making capabilities, and interpersonal skills. The benefit of teams is that no one
individual needs to have all of these capabilities; but collectively, all three of these areas should be
covered. It is important to avoid having an over concentration of a skill set on one team. For
example, a product development team should not be made up of all marketing and sales
professionals. Assessment instruments are effective when selecting members for a team because
they offer insights into skills, behaviors, and personality types. Assessments allow leaders to create
more balanced teams. Understanding the design thinking capabilities of individuals may be
helpful when selecting team members.
Team formation. Important to developing an effective team is allowing the team to
establish itself. Tuckman’s (1977) group development model explains the stages that all teams go
through. In this model, team development begins in the forming stage where members get
acquainted with each other. In the storming stage, conflict arises as the team tries to clarify goals,
roles, and procedures. In the norming stage, the team establishes the rules and procedures by
which they will operate. The performing stage is when the team becomes focused on completing
tasks. The adjourning stage is when the team disbands.
Note here that much of the team development process involves developing the social
relations of the group. It is tempting and common for teams to jump right into to the performing
stages. However, while doing this may result in some early success, it is likely that this success will
be short lived. Teams that skip ahead in their development process will not have the skills needed
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for handling conflict and decision making that arise later on in a project (Goncalo, Polman, &
Maslach, 2010, Levi, 2014; Wheelan, 2009). In the context of design thinking, the norming stage
is where teams could explore the attributes of Collaborative Discovery and determine how these
attributes will translate to the team’s work. Here understanding each other’s design thinking
capabilities may be helpful as teams establish roles and procedures.
Psychological safety. Collaborative Discovery involves working with others, sharing
ideas with others, and a great deal of comfort in risk taking and learning from failure.
Psychological safety is the freedom one feels to express thoughts and feelings in a group setting
without fear of negative consequences (Edmondson & Roloff, 2009). Psychological safety involves
trust and mutual respect. In team settings where psychological safety is lacking collaboration is
unlikely to happen because individuals may fear being criticized for offering input (Carmeli &
Gittell, 2008; Edmondson & Nembhard, 2009; Kark & Carmeli, 2009; Levi, 2014). Psychological
safety has been linked to generating ideas (Baer & Frese, 2003; Edmondson, 1999, 2003; Gilson
& Shalley, 2004; Kark & Carmeli, 2009). Here again, an individual who feels psychologically safe
is better able to engage in creative thinking that generates ideas, and they are more willing to
take the risk of sharing these ideas in a group setting. Psychological safely has also been linked
with the ability to learn from failure (Edmondson, 1999; Kark & Carmeli, 2009). When an
individual feels psychologically safe, they do not see failure as something to be punished. Not
fearing punishment allows individuals to focus on learning from the failure rather than becoming
defensive to protect themselves. The link between collaboration, generating ideas, risk taking,
and learning from failure to psychological safety suggests that psychological safety is an
antecedent to Collaborative Discovery.
Chesson’s Design Thinker Process Model combines the process of engaging in design
thinking (based on a synthesis of existing literature) with the capabilities individuals need to
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engage in this process. Existing literature offers many insights into the development of these skills
including a “how-to” on developing capabilities and the assertion that these are skills that can be
developed. Existing literature also offers insights into the conditions that are needed for design
thinking capabilities to thrive. While Chesson’s Design Thinker Profile assesses capabilities at the
individual level, it is important to recognize that design thinking is not an individual activity.
Therefore, developing design thinking capabilities requires a commitment from individuals to
invest in learning and using these skills as well as an organizational commitment to create an
environment that allows these capabilities to thrive.
Contributions to the Field of Design Thinking
Much of the design thinking literature today is theoretical with a focus on design thinking
as an organizational process. The empirical studies that do exist are primarily case-based with a
few studies spanning across organizations (Benson & Dresdow, 2015; Bower, 2011; Coakley et
al., 2014; Lee & Benza, 2015; Lewis & Elaver, 2014; Seidel & Fixson, 2013; Ungaretti et al.,
2009). Very few studies have empirically examined design thinking capabilities at the individual
level (Benson & Dresdow, 2015; Ungaretti et al., 2009). These studies use qualitative approaches
to assess the development of design thinking capabilities in individuals. The current study adds to
the literature, empirical research on design thinking and a quantitative tool for measuring these
capabilities. Additionally, qualitative findings from this study offer further support that the
capabilities discussed in the literature are recognized in industry as desirable, and needed skills
for tackling the challenges organizations face today.
Contributions to the Field of Change Management
Constant change is the new normal in organizations yet; successfully implementing
change continues to be a struggle for most organizations. Research demonstrates how design
thinking can be used as a change management intervention to successfully plan and deliver
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change (Bevan et al., 2007; Body, 2008). For example, Bevan et al. (2007) studied the use of
design thinking in driving transformational change at the National Healthcare System (NHS) of
the UK. The study found that by using a design thinking approach, the NHS was able to
improve 10 high impact areas in patient care. The researchers also commented that engaging in
design thinking created a mind shift within the team where there was a realization that
improving care is an iterative process and continuing to provide quality patient care means the
organization would have to embrace this iterative approach. This study suggests that design
thinking helps organizations embrace change. Body (2008) did a similar study with the Australian
Taxation Office (ATO) where design thinking was used to improve the taxpayer experience by
creating a more coherent process. In both of these examples, the planning and delivery of change
were highly collaborative processes where members of the organization had the opportunity to
provide input on how to design and deliver the change. While the use of design thinking to drive
organizational change is an area that requires further research, early studies, such as the
examples above, suggest that design thinking may offer a new approach to change. Both studies
discussed above mentioned the importance of companies developing design thinking capabilities
if they are interested in using this approach (Bevan et al., 2007; Body, 2008). As this area of
research and practice expands, the scale developed in this study offers a way for organizations
interested in using this approach to understand their existing level of design thinking capabilities.
In organization development literature, there are many models available for practitioners
of change management; yet, successfully implementing change continues to be a challenge for
organizations (Beckhard & Harris, 1987; Bridges, 2004; Carnall, 2007; Kegan & Lahey, 2009;
Kotter, 2011; Nadler, Tushman, & Nadler, 1997). In reviewing these models and comparing
them to design thinking capabilities, it is noticeable that both share similar attributes. Both design
thinking and driving change require collaboration, risk taking, generating new ideas for action,
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and communicating a shared understanding. These common themes suggest that individuals
with design thinking capabilities are better equipped for handling change. For organizations
interested in improving their capacity for change, the new scale could be used to identify these
skills in their workforce and foster the development of lacking capabilities. Such information may
be useful when putting together teams for leading change initiatives or hiring for change
management roles.
Further exploration is needed to better understand the relationship between design
thinking and managing change. For researchers interested in exploring this area Chesson’s
Design Profile could be used to assess the use of design thinking capabilities, so they can be
compared to the success rate of change initiatives. In this way, the tool contributes to better
understanding capabilities that may be needed for creating change.
Contributions to the Field of Leadership
The scale developed in this study is useful to the field of leadership in three ways,
including as a tool for executive coaching, talent development, and team management. First, the
profile can be used in the executive coaching process to identify strengths and opportunities for
development. As the needs of organizations change, leaders must evolve to develop the skills that
are needed to meet current challenges. Today, organizations are faced with complex challenges
for which there are no easy solutions. Examples of such challenges include growing revenues in a
marketplace with increasing competition, managing a globally dispersed and culturally diverse
workforce, keeping pace with rapidly advancing technology—to name only a few. The argument
that design thinking is an effective approach for solving complex problems is well established in
the literature and discussed in Chapter II (see also Boland & Collopy, 2004; Tim Brown, 2008;
Liedtka & Ogilvie, 2011; Martin, 2009; Owen, 2005). Executive coaching is a common approach
used by organizations to help leaders develop the skills they need to thrive in today’s demanding
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workplace (Bennett & Bush, 2013; McCarthy & Garavan, 1999). The coaching process often
relies on assessments to discover strengths and identify developmental goals. Several of the
participants in the post survey interviews referenced existing assessments and described this new
tool as an assessment that provides insights into capabilities not covered by other assessments.
This study contributes a new instrument for understanding leaders as design thinkers to the field
of leadership and specifically the area of executive coaching.
Another way this new scale contributes to the field of leadership is in the area of leading
individuals. Understanding and developing the skills of individuals is an aspect of any leadership
role. The new profile created in this study could be useful for leaders in need of skills that enable
creating solutions to complex problems. In identifying existing capabilities, leaders can begin to
leverage these skills immediately by aligning work assignments to match the skill level of
individuals. Conversely, by understanding, which capabilities need developing, leaders can work
with individuals to set development goals and consider stretch assignments that help to
strengthen lacking skills.
Another contribution to the field of leadership is in the area of leading teams. Driven by
complexity, much of the work in organizations today is completed by teams (Ancona & Bresman,
2013; Levi, 2014; Worley et al., 2014). For leaders, this means that they are not only responsible
for the performance of individuals but also the performance of teams. In this way, leaders must
give thought to the disposition of their teams to ensure that skills and personalities are well
balanced. For leaders, the new scale may be useful to gain insights into the capabilities of their
teams, when assigning members to teams, and when evaluating candidates in the hiring process.
Limitations of the Study
This study had several limitations. First, while attempts were made to ensure a diverse
demographic sample, two demographic aspects were over represented. Almost half (43%) of
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participants in this study had 21 or more years of experience in the workforce, and 46% of
participants indicated a master’s degree or higher as their level of education completed. This data
suggests that some attributes related to education level and years of experience may impact the
generalizability of the results. Second, the 10 participants interviewed in Phase 2 of the study all
had emerging and realized design thinking capabilities. Individuals with low design thinking skills
were not invited for a follow up interview because those with untapped capabilities did not elect
to be contacted. The perspectives of individuals with untapped design thinking capabilities may
provide additional insights about the profile.
Implications for Future Research
Chesson’s Design Thinker Profile is a new scale developed through the current study and
therefore should be tested further in future research. Future studies should consider testing new
scale items to add to the scale. The Solution Optimism and Visual Expression sub-scales
currently have only three items each. Future research should consider testing out additional scale
items to explore whether additional items would improve reliability and validity. Future research
should also consider further testing the two capabilities that did not emerge through factor
analysis in this study: prototyping and reflection. The literature on visual methods indicates that
prototyping and reflection are part of the visual thinking process. Further exploration in this area
would help to strengthen this suggestion (Heiser et al., 2004; Schön & Wiggins, 1992).
As suggested by several interview participants, the ability to have team members rate
each other would offer greater insights into the degree to which an individual uses design
thinking capabilities. Future research should consider expanding the assessment to collect
responses from team members. This would allow for comparisons between self-rating and how
others rate an individual’s use of design thinking capabilities.
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Future studies may consider further testing the scale with a more diverse sample. Future
studies should consider including individuals that are in the earlier stages of their careers as a
large portion (43%) of responses from Phase 1 of this study came from individuals with 21 or
more years of experience in the workforce. Additional research should also consider a wider
range of education levels as most (46%) of the participants in this study indicated having
completed a master’s degree or higher.
The new profile could be used to understand the effectiveness of training courses or
workshops in developing design thinking capabilities. For example, Benson and Dresdow (2015)
conducted a study with university students to understand the development of design thinking
capabilities through project based learning. In this study, students were enrolled in a course
where they were taught the principles of design thinking and then asked to complete a project
using this approach. Students were asked to keep a reflective journal throughout the course, and
these journals were used to assess student competency of design thinking capabilities throughout
the course. Future research could conduct a similar study with the addition of a pre-test/post-test
component using the newly developed scale to demonstrate how training courses impact the use
of design thinking capabilities.
As mentioned by a participant in the post survey interviews, it would be interesting to see
the degree to which these capabilities are used in organizations that are known for being
innovative. Future research could use the new tool to understand design thinking capabilities in
innovative organizations. This type of research would contribute to understanding how design
thinking capabilities impact innovation as well as understanding the organizational climates and
cultures needed for these skills to thrive. Conversely, researchers could use the profile to explore
organizations that are not known for innovation, to understand to what level design thinking
capabilities exist in these firms.
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The focus of this study was on design thinking capabilities. Therefore, the need for
analytical skills in problem solving was not addressed. It is important to recognize that developing
design thinking capabilities does not mean that analytical skills should be abandoned. Future
research could explore how the two skill sets can be integrated to develop a more comprehensive
model for problem solving.
This study focused on design thinking capabilities at the individual level while recognizing
that design thinking is a team process. There are many avenues for future research involving
teams and design thinking capabilities. For example, the current literature demonstrates that
psychological safety is linked to risk taking, idea generation, learning from failure, and
collaboration (e.g., Baer & Frese, 2003; Edmondson, 1999; Kark & Carmeli, 2009). Exploring
the role of psychological safety in developing design thinking capabilities may contribute to a
better understanding of the conditions required for these skills to thrive. Another example is
exploring the role of design thinking capabilities in the team development process. Future
research could explore how understanding design thinking capabilities of teammates impacts
establishing team roles, norms, and processes.
Recommendations for Organization and Leadership Development Practice
For organizations looking to leverage design thinking, the newly developed scale would be
useful in both hiring and team development. In the hiring process, this tool would offer some
insights into where a potential candidate is regarding realizing their design thinking capabilities.
This would allow organizations to identify candidates that complement their existing workforce.
The profile could also be beneficial to organizations when identifying members for project teams,
particularly if the project work involves creating solutions to complex challenges. In using this
profile, organizations would be able to put together teams that have complementary skills and
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avoid over or under representing capabilities. This assessment could also be helpful in
introducing the concept of design thinking to teams.
The new profile could also be used in the executive coaching process to help individuals
understand their capabilities and set developmental goals. This profile may be particularly useful
to leaders who are challenged with delivering innovation and change. Several post-survey
interview participants indicated that the profile was unlike any other assessment they’ve taken
because this profile provides insights into skills they did not realize they had. These comments
suggest that the profile would be a complement to existing assessments used in the executive
coaching process.
The new scale may also be useful to educators when introducing the concept of design
thinking to students. The tool may also be useful in helping students understand their own
potential as design thinkers. One participant during the post-survey interviews mentioned that in
their experience getting MBA students to see themselves as innovative and capable of generating
ideas was a struggle. There is an emerging trend in business schools beginning to incorporate
design courses in their curriculum. For students that struggle to see themselves as innovators, the
new tool could offer insights into their potential. Figure 5.9 summarizes the various ways the
profile could be used by practitioners.
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Figure 5.9. Potential applications of the profile by practitioners.
While it is recognized that organizations today need innovation, change, and creative
thinking there still seems to be a divide between those that consider themselves analytical and
those that consider themselves creative. Many individuals associate being creative with being
artistic and shy away from creativity because they do not see themselves as artists. While
creativity is most commonly associated with artists and the act of creating art, this is just one
example of how creative skills can be leveraged. Creativity has many more applications beyond
artistic endeavors. Creative skills are very much needed for problem solving particularly when
problems require new solutions. Design thinking serves as a bridge between the creative and the
analytical. Design thinking demonstrates how creativity can be leveraged to tackle the most
complex of problems. Chesson’s Design Thinker Profile offers a way to help individuals realize
that while they may not be able to create beautiful paintings, they do have the capabilities needed
to create innovative solutions.
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Parting Remarks
Over a decade ago Pink (2005) talked about a coming seismic shift where the world will
move away from linear computer-like thinking to a world of inventiveness and empathy. Pink
describes a world where the problems are so complex that analytical problem solving alone will
no longer be enough. He calls for the future world needing synthetic thinking that can create new
solutions. This future world, according to Pink, will require a whole new mind.
It is 2017, and we now live in the world Pink predicted. Today the world faces many
complex challenges for which there are no easy answers. Design thinking literature demonstrates
that solutions to these problems are possible. The capabilities of design thinking explored in this
study are inherent capabilities that that to some degree exist in all of us. These capabilities are
like muscles that must be exercised and frequently used to realize their full potential. The
challenge is that while these capabilities to some degree exist in all of us not all of us have had the
opportunity to develop and utilize these capabilities, so they lay dormant waiting to be awakened.
Chesson’s Design Profile offers a way to bring awareness to these capabilities so that individuals
can start to actively use these skills and begin to build their design thinking muscles.
It is important to recognize that while this study did not address analytical skills these
capabilities are still needed, and we must continue to develop them. When a skill set is identified
as needing development, there is a tendency to divert all resources and energy into addressing the
deficit. However, it is important to remember that the development of design thinking
capabilities must not come at the cost of abandoning analytical capabilities. Analytical skills are
just one half of the toolbox, and design thinking capabilities are the other half. We must develop
both sets of skills in order to have the complete toolbox needed to tackle the challenges we face
today. This is what the challenges of today require. In other words, the time for a whole new
mind is now.
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We must recognize that to solve the challenges of today we must demonstrate empathy
when understanding a problem, collaborate to bring forth new ideas, we must be brave and
attempt to do things we’ve never done before, and we must exercise hubris when ideas fail
committing to use failure as an opportunity for learning. As scholar-practitioners and leaders, we
must recognize that it is our responsibility to invest in fostering the skills and creating the
environments that welcome this way of working. The potential for tackling the problems facing
our dynamic and chaotic world is within us. The question remains: Are we brave enough to
unleash it?
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Appendix C: Participant Recruiting Phase 1 Sample Email
Dear [insert name of participant(s) or group],
Hope this email finds you well!
As you know over the past three years I have been working toward a doctoral degree at Antioch
University. My research focuses on understanding how business professionals approach problem
solving. Currently, I am in the dissertation phase working on collecting data for my research and
I would greatly appreciate your help.
The link below takes you to a survey that will ask you to rate a list of statements and respond to
some open-ended questions. The questions in the survey are related to how you work and will
not require you to provide any self-identifying or proprietary information about your work. The
survey will take you about 30 minutes of your time to complete.
Please click on the following link to complete the survey: [insert link].
I could also use your help with getting a robust response rate. Please consider sharing this survey
with your friends, family, and colleagues.
Thank you for taking the time to complete this survey and inviting others to participate in this
study. The responses received offers valuable insights that will advance the development of
problem solving capabilities in the workforce.
If you have any questions about this study you can direct them to me by email at
cchesson@antioch.edu.
Dani Chesson

163
Appendix D: Participant Recruiting Phase 1 Sample Social Media Posts
Invitation to Participate via Social Media. Professional Social Media Outlets
(examples include LinkedIn, professional Facebook page, and beBee)
1st Invitation: Today, I launch data collection for my dissertation research. I invite you to
please take a few minutes to complete the survey for my study. My research focuses on
understanding how individuals approach problem solving. Your responses will provide valuable
insights into how we can better develop problem solving capabilities in individuals.
Dear Colleagues,
I am currently conducting a research study for my PhD dissertation at Antioch University.
Today, working professionals are tasked with solving complex problems for which there are no
readily available solutions. What I am curious about is what are the skills individuals use to solve
these types of problems.
Would you consider supporting my research by completing a survey? The survey should take
about 20 minutes to complete. The link to the survey is…
2nd Invitation: Will you help me reach my goal of getting 1,000 responses?
Does your professional work require you to work on one or more project teams? If so, please
consider taking a few minutes to complete the following survey. Your responses provide valuable
insights into developing problem solving capabilities in individuals.
3rd Invitation: Only [insert number of days] left to complete the survey for my dissertation
research.
Do you work on project teams? If so, I want to hear from you. Please take a few minutes to
complete the survey at the link below and please consider sharing this survey with others that
work on project teams.
Personal Social Media Outlets (such as personal Facebook page)
1st Invitation: Today is an exciting day! I am launching data collection for my dissertation
research. I invite you to please take a few minutes to complete the survey for my research study. I
would also appreciate you sharing this survey with your friends, family, and colleagues.
2nd Invitation: Will you help me reach my goal of reaching 1,000 participants? I am working
on data collection for my dissertation research and I am looking for professionals who engage in
project work to complete a survey. If you have not already done so please consider completing
this survey and sharing it with others in your network. Thank you!
3rd Invitation: Only [insert number of days] before my research study survey closes. My goal is
to receive 1,000 responses. Will you help me? If you haven’t done so please take a few minutes to
complete the survey. Also, if you could please share the link to the survey with others I would
greatly appreciate it.
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Appendix E: Informed Consent Form Phase 2
Research Participant Informed Consent Disclosure
This informed consent form is for working professionals who we are inviting to participate in a
research project titled Problem Solving Approaches of Working Professionals.
Name of Principle Investigator: Dani Chesson
Name of Organization: Antioch University, PhD in Leadership and Change Program
Name of Project: Problem Solving Approaches of Working Professionals
You will be given a copy of the full Informed Consent Form
Introduction
I am Dani Chesson, a PhD candidate for Leadership and Change at Antioch University. As part of this
degree, I am completing a project to understand how working professionals approach problem
solving. I am going to give you information about the study and invite you to be part of this research.
You may talk to anyone you feel comfortable talking with about the research, and take time to reflect on
whether you want to participate or not. You may ask questions at any time.
Purpose of the research
The purpose of this project is to understand how working professionals approach problem
solving. This information will help us to better understand the approaches used by working
professionals to develop solutions to problems.
Type of Research Intervention
This research will involve your participation in an interview where your individual survey results
will be reviewed and discussed. At this interview you will also have an opportunity to
provide feedback on the survey. Each of these interviews will be tape recorded solely for research
purposes, but all of the participants’ contributions will be de-identified prior to publication or the sharing
of the research results. These recordings, and any other information that may connect you to the study,
will be kept in a locked, secure location.
Participant Selection
You are being invited to take part in this research because you completed a survey entitled
“Problem Solving Approaches of Working Professional” and indicated within that survey
that you would like to participate in a follow up interview.
Voluntary Participation
Your participation in this study is completely voluntary. You may choose not to participate. You will not
be penalized for your decision not to participate or for any of your contributions during the study. You
may withdraw from this study at any time. If an interview has already taken place, the information you
provided will not be used in the research study.
Risks
No study is completely risk free. However, I do not anticipate that you will be harmed or distressed during
this study. You may stop being in the study at any time if you become uncomfortable or experience any
discomfort.
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Benefits
There will be no direct benefit to you, but your participation will contribute to furthering the
understanding of how professionals approach problem solving and how this can be measured in future
research.
Reimbursements
You will not be provided any monetary incentive to take part in this research project.
Confidentiality
All information will be de-identified, so that it cannot be connected back to you. Your real name will be
replaced with a pseudonym in the write-up of this project, and only the primary researcher will have
access to the list connecting your name to the pseudonym. This list, along with tape recordings of the
discussion sessions, will be kept in a secure, locked location.
Limits of Privacy Confidentiality
Generally speaking, I can assure you that I will keep everything you tell me or do for the study private.
Yet there are times where I cannot keep things private (confidential). The researcher cannot keep things
private (confidential) when:
• The researcher finds out that a child or vulnerable adult has been abused.
• The researcher finds out that that a person plans to hurt him or herself, such as commit suicide.
• The researcher finds out that a person plans to hurt someone else.
There are laws that require many professionals to take action if they think a person is at risk for self-harm
or are self-harming, harming another or if a child or adult is being abused. In addition, there are
guidelines that researchers must follow to make sure all people are treated with respect and kept safe. In
most states, there is a government agency that must be told if someone is being abused or plans to selfharm or harm another person. Please ask any questions you may have about this issue before agreeing to
be in the study. It is important that you do not feel betrayed if it turns out that the researcher cannot keep
some things private.
Future Publication
The primary researcher, Dani Chesson reserves the right to include any results of this study in future
scholarly presentations, future research and/or publications. All information will be de-identified prior to
publication.
Right to Refuse or Withdraw
You do not have to take part in this research if you do not wish to do so, and you may withdraw from the
study at any time without your job being affected.
Who to Contact
If you have any questions, you may ask them now or later. If you have questions later, you may contact
Dani Chesson by email at cchesson@antioch.edu.
If you have any ethical concerns about this study, contact Lisa Kreeger, Chair, Institutional Review
Board, Antioch University Ph.D. in Leadership and Change, Email: lkreeger@antioch.edu.
This proposal has been reviewed and approved by the Antioch International Review
Board (IRB), which is a committee whose task it is to make sure that research
participants are protected. If you wish to find out more about the IRB, contact Dr. Lisa
Kreeger.
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DO YOU WISH TO BE IN THIS STUDY?
I have read the foregoing information, or it has been read to me. I have had the
opportunity to ask questions about it and any questions I have asked have been answered
to my satisfaction. I consent voluntarily to be a participant in this study.

Print Name of Participant___________________________________
Signature of Participant ____________________________________
Date ___________________________
Day/month/year
DO YOU WISH TO BE AUDIOTAPED IN THIS STUDY?
I voluntarily agree to let the researcher audiotape me for this study. I agree to allow the
use of my recordings as described in this form.

Print Name of Participant___________________________________
Signature of Participant ____________________________________
Date ___________________________
Day/month/year
To be filled out by the researcher or the person taking consent:
I confirm that the participant was given an opportunity to ask questions about the
study, and all the questions asked by the participant have been answered correctly
and to the best of my ability. I confirm that the individual has not been coerced
into giving consent, and the consent has been given freely and voluntarily.
A copy of this Informed Consent Form has been provided to the participant.
Print Name of Researcher/person taking the
consent_______________________________
Signature of Researcher /person taking the
consent________________________________
Date ___________________________
Day/month/year
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Appendix F: Participant Recruiting Phase 2 Sample Email
Dear [insert name of participant]
My name is Dani Chesson and I am a doctoral student with Antioch University. Recently
you completed the “Problem Solving Approaches of Working Professionals” survey. You are
being contacted because at the completion of this survey you indicated an interest in
participating in a follow up interview to discuss your individual results of the survey.
The purpose of this interview is to review your individual results from the survey and
obtain your feedback on how well these results describe you, the usefulness of this information to
your work, and give you an opportunity to provide any feedback on how the survey could be
improved.
Participating in this phase of the study will require you to engage in an interview that may
take place by phone, videoconference, or in person depending on your geographic location. The
length of the interview will be no longer than 1-hour.
You may decide to not participate in this study. You may also withdraw from the study at
anytime. If an interview has already taken place the information you provided will not be used in
the study if you decide to withdraw.
If you decide to participate in the study, you must do the following:
1. Informed consent: The link below will take you to the informed consent form. This
form must be reviewed, signed and dated prior to engaging in the study. This form
describes the nature of the research and your rights as a research participant. You may
electronically sign this form using Adobe Sign. If you are not comfortable using electronic
signature you have the option to print, sign and date, and send the form to me through
email. If you prefer this option please notify me via email at cchesson@antioch.edu.
2. Ask Questions: After reviewing the informed consent form please let me know if you
have any questions about the study.
3. Scheduling Your Interview: Once I have received your signed inform consent form, I
will be sending you a list of day/times for an interview. Please respond to this email with
the day/time that works for you. If you are not available during any of the days/times
offered please respond with days/times that work for you. This email will also contained a
signed copy of the informed consent please retain this copy for your records.
Thank you for considering participating in this phase of my study. Should you have any
questions I can be reached by email at cchesson@antioch.edu.
Dani Chesson

168
Appendix G: Table of Descriptive Statistics for Proposed Scale Items
Variable

Item

Mean

Skewness

Kurtosis

4.510

Std.
Deviation
0.972

DynMd-INAN_1

Moving back and forth between
generating new ideas and testing
them out is the best way to find
solutions.

-0.486

0.302

DynMd-MP_1

I am able to consider multiple
viewpoints at the same time.

4.950

0.838

-1.021

2.500

DynMd-IT_5

Problem solving is an iterative
process.

4.750

1.034

-0.802

0.839

DynMd-MP_2

Problems almost always have
multiple solutions.

4.790

0.884

-0.795

1.357

DynMd-INAN_5

When finding solutions to
problems my mind constantly
shifts between creating and
analyzing.

4.650

0.943

-0.569

0.250

DynMd-IT_3

Problem solving almost always
requires taking two steps back to
go three steps forward.

3.860

1.182

-0.076

-0.375

DynMd-IT_1

I see problem solving as having a
zigzag rather than a direct path.

4.590

1.060

-0.888

1.042

DynMd-INAN_3

I move back and forth from
evaluating available options to
creating new ideas.

4.610

0.918

-0.455

0.189

DynMd-MP_4

I am very interested in
understanding viewpoints that
are different from my own.

5.100

0.790

-0.849

1.477

Emph_3

When someone tells me how a
problem affects them I can
readily see the situation from
their point of view.

4.850

0.911

-1.043

2.579

BeVis_6

I usually find myself visualizing
possibilities.

5.100

0.909

-1.316

2.804

Opti_4

I approach each problem
confident there is a solution.

5.050

0.953

-1.277

2.380

Reflt_5

When I receive feedback on a
solution I stop to consider how
the information should be used.

5.000

0.867

-1.279

3.150

RisTak_6

I am always eager to try new
ideas.

4.950

0.935

-0.678

0.432

(table continues)
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Variable

Item

Mean

Std.
Deviation

Skewness

Kurtosis

RisTak_6

I am always eager to try new
ideas.

4.950

0.935

-0.678

0.432

EmFail_4

Failed solutions are part of the
problem solving process.

5.080

0.939

-1.244

2.195

Coll_5

Gathering ideas from others is
critical to creating good
solutions.

5.470

0.792

-2.049

6.189

VisTech_5

I think through ideas by
sketching them out.

4.430

1.235

-0.744

0.109

HumCen_2

When I am solving a problem I
am curious about how people
are affected by the issue.

5.080

0.931

-1.347

3.083

Opti_2

I believe every problem can be
solved.

4.810

1.087

-1.017

1.081

Reflt_1

I always reflect on lessons
learned from testing to
determine how a solution can be
improved

5.020

0.811

-0.780

0.966

EmFail_1

I always focus on what I can
learn from a failed idea.

4.680

1.001

-0.740

0.862

Coll_6

I actively look for engagement
with others when problem
solving.

5.010

0.887

-0.784

0.403

Emph_2

When thinking of solutions, I put
myself in the place of those
affected by the problem.

5.030

0.849

-0.922

1.700

HumCen_4

I am primarily interested in
learning about how a problem
affects people.

4.700

1.017

-0.744

0.566

Proto_3

It is important to share ideas
with others early on before
investing too much time on
them.

4.670

1.014

-0.673

0.636

Opti_6

It is possible to create a solution
for any problem.

4.710

1.055

-0.814

0.653

(table continues)

170
Variable

Item

Mean

Std.
Deviation

Skewness

Kurtosis

Opti_6

It is possible to create a solution
for any problem.

4.710

1.055

-0.814

0.653

RisTak_5

It is essential to take a chance
with trying out new unproven
solutions.

4.630

0.898

-0.594

0.917

Coll_2

Collaborating with others is
essential for creating the best
solutions.

5.210

0.886

-1.210

1.687

VisTech_4

I like to use visuals to explain my
ideas to people.

4.760

1.047

-0.764

0.370

Emph_4

Having empathy for the
struggles people face is very
important when trying to find
solutions.

5.030

0.900

-1.062

1.719

Proto_4

I always test potential solutions
early on in the problem solving
process.

4.320

0.990

-0.181

-0.245

BeVis_7

The ability to visualize multiple
new ideas is critical to creating
solutions.

4.770

0.824

-0.363

-0.021

Reflt_6

It is very important to reflect on
ideas offered by others when
finalizing a solution.

5.030

0.822

-1.021

2.378

RisTak_1

Problem solving requires taking
a risk in trying something new.

4.790

0.937

-0.813

0.892

EmFail_5

Failed solutions provide a great
opportunity for learning more
about the problem.

5.050

0.859

-1.043

1.971

Ambi_3

The best solutions come from
continuously considering new
information throughout the
problem solving process.

4.990

0.804

-0.521

0.199

VisTech_6

Visuals are a great way to
explain ideas to people.

4.940

0.852

-0.615

0.508

(table continues)
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Variable

Item

Mean

Skewness

Kurtosis

4.750

Std.
Deviation
0.867

Emph_1

I can easily see a problem
through the eyes of those
impacted by the situation.

-0.483

0.231

Proto_6

Mock-ups are helpful when
trying to understand how a
solution will work.

4.760

0.880

-0.646

0.727

BeVis_5

It is better to focus on how things
could be than how things are
currently.

4.240

1.153

-0.466

-0.057

Opti_1

Even the toughest problems can
be solved.

4.830

1.054

-0.847

0.371

RisTak_4

I am very comfortable with the
risk involved with trying
something new.

4.640

1.011

-0.935

1.405

HumCen_3

The most important step in
solving a problem is
understanding how a problem
affects people.

4.610

0.949

-0.465

0.266

Proto_1

Testing multiple ideas early in
the problem solving process is
the best approach for arriving at
a good solution.

4.580

0.899

-0.296

-0.054

BeVis_4

Imagining many potential
solutions is part of the problem
solving process.

4.940

0.771

-0.806

1.807

Reflt_2

Reflecting on feedback is
important to improving the
outcome.

5.080

0.795

-0.886

1.341

EmFail_3

When an idea fails I primarily
focus on what I can learn from
the experience.

4.760

0.891

-0.615

0.670

Ambi_2

I remain open to learning more
about a problem even after I
have started developing a
solution.

4.980

0.772

-0.497

0.276

Coll_3

I know that the best solutions
come from sharing ideas.

5.150

0.789

-0.756

0.260

(table continues)
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Variable

Item

Mean

Skewness

Kurtosis

4.710

Std.
Deviation
1.012

VisTech_2

I prefer to use visuals to show
how a solution will work.

-0.667

0.260

BeVis_1

I am able to visualize many
potential solutions to a problem.

4.840

0.876

-0.571

0.459

Ambi_5

There is always more to learn
about a problem even after
starting to find solutions.

5.050

0.763

-0.743

1.037

RR_DynMdMP_
3

Considering the perspectives of
other people confuses my
thinking.

4.418

1.461

-1.003

0.108

RR_DynMdINA
N_2

I am much better at coming up
with new ideas than evaluating
existing options.

2.998

1.254

0.380

-0.425

RR_DynMDIT_4

Problem solving requires an
orderly step-by-step process.

2.269

1.155

0.844

0.398

RR_DynMdIT_2

I always follow a structured
process to come up with
solutions to a problem.

3.030

1.327

0.307

-0.649

RR_DynMdINA
N_4

I am much better at coming up
with new ideas than evaluating
existing options.

3.297

1.209

-0.133

-0.684

RR_DynMdINA
N_5

When finding solutions to
problems my mind constantly
shifts between creating and
analyzing.

2.330

0.977

0.640

0.646

RR_Proto_2

The best time for end user
testing is when the solution is
fully developed.

3.608

1.487

-0.109

-0.966

RR_Emph_5

The best time for end user
testing is when the solution is
fully developed.

4.336

1.391

-0.745

-0.213

RR_Proto_5

It is best to test solutions once
all of the plans are finalized.

3.379

1.495

0.059

-1.079

RR_BeVis_3

When solving a problem the
answer almost always lies in
what has worked in the past.

3.924

1.351

-0.386

-0.584

RR_RisTak_3

I tend to avoid new ideas
because they present too much
risk.

4.765

1.262

-1.325

1.411

(table continues)
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Variable

Item

Mean

RR_VisTech_1

I find it difficult to use visuals
when I am explaining an idea
to others.

RR_VisTech_3

Visuals are distracting when I
am trying to think through an
idea.

4.670

1.339

-1.117

0.635

RR_BeVis_2

It is best to focus on the way
things are rather than what
could be.

3.978

1.510

-0.459

-0.769

RR_Reflt_3

Stopping to consider feedback
slows the solution finding
process.

4.164

1.440

-0.704

-0.496

RR_EmFail_2

I only propose solutions when I
am certain they will be
successful.

3.897

1.311

-0.399

-0.622

RR_Ambi_4

It frustrates me to discover new
information when I have already
started developing a solution.

3.743

1.372

-0.244

-0.745

RR_HumCen_1

Understanding how people are
affected is much less important
than understanding the root
cause of the problem.

3.920

1.329

-0.542

-0.433

RR_Opti_5

There are many problems for
which there are no solutions.

4.172

1.347

-0.716

-0.243

RR_Coll_4

When solving a problem I
always prefer to work on my
own.

4.049

1.299

-0.532

-0.417

RR_HumCen_5

When solving a problem, my
primary focus is on uncovering
the root cause of the issue.

2.420

0.990

0.508

0.103

RR_Reflt_4

Reflecting on input from others
only serves to delay finding a
solution.

4.446

1.425

-0.946

-0.060

RR_Coll_1

Input from others makes it very
difficult to find a clear solution.

4.489

1.351

-0.911

0.076

RR_Opti_3

It is impossible to find a solution
for every problem.

3.909

1.502

-0.319

-0.968

RR_RisTak_2

It is best to use proven reliable
solutions over new unproven
ones.

3.631

1.236

-0.266

-0.374

4.666

Std.
Deviation
1.345

Skewness
-1.042

Kurtosis
0.403
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Appendix H: Table of Factor Loading Resulting from PCA
Components
Variables (Name)

C1

I always focus on what I
can learn from a failed
idea. (EmFail_1)

0.610

Problem solving requires
taking a risk in trying
something new.
(RisTak_1)

0.576

Failed solutions provide a
great opportunity for
learning more about the
problem. (EmFail_5)

0.674

The best solutions come
from continuously
considering new
information throughout
the problem solving
process. (Ambi_3)

0.573

I am very comfortable
with the risk involved
with trying something
new. (RisTak_4)

0.507

Imaging many potential
solutions is part of the
problem solving process.
(BeVis_4)

0.529

When an idea fails I
primarily focus on what I
can learn from the
experience. (EmFail_3)

0.605

I remain open to learning
more about a problem
even after I have started
developing a solution.
(Ambi_2)

0.624

C2

C3

C4

C5

C6

C7

(table continues)
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Components
Variables (Name)
There is always more to
learn about a problem
even after starting to find
solutions. (Ambi_5)

C1

C2

C3

C4

C5

C6

C7

0.602

I think through ideas by
sketching them out.
(VisTech_5)

0.536

I like to use visuals to
explain my ideas to
people. (VisTech_4)

0.814

Visuals are a great way to
explain ideas to people.
(VisTech_6)

0.722

Mock-ups are helpful
when trying to
understand how a
solution will work.
(Proto_6)

0.491

I prefer to use visuals to
show how a solution will
work. (VisTech_2)

0.828

When someone tells me
how a problem affects
them I can readily see the
situation from their point
of view. (Emph_3)

0.674

I usually find myself
visualizing possibilities.
(BeVis_6)

0.702

I approach each problem
confident there is a
solution. (Opti_4)

0.569

(table continues)
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Components
Variables (Name)
When I receive feedback
on a solution I stop to
consider how the
information should be
used. (Reflt_5)
I am always eager to try
new ideas. (RisTak_6)
I actively look for
engagement with other
when problem solving.
(Coll_6)

C1

C2

C3

C4

C5

C6

C7

0.645

0.551

0.655

It is important to share
ideas with others early
on before investing too
much time on them.
(Proto_3)

0.526

Collaborating with
others is essential for
creating the best
solutions. (Coll_2)

0.737

It is very important to
reflect on ideas offered by
other when finalizing a
solution. (Reflt_6)

0.493

I know that the best
solutions come from
sharing ideas. (Coll_3)

0.568

I believe every problem
can be solved. (Opti_2)

0.858

It is possible to create a
solution for any problem.
(Opti_6)

0.804

Even the toughest
problems can be solved.
(Opti_1)

0.819

(table continues)
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Components
Variables (Name)

C1

C2

C3

C4

C5

C6

When thinking of
solutions, I put myself in
the place of those affected
by the problem.
(Emph_2)

0.479

I am primarily interested
in learning about mow a
problem affects people.
(HumCen_4)

0.711

Having empathy for the
struggles people face is
very important when
trying to find solutions.
(Emph_4)

0.526

I can easily see a problem
through the eyes of those
impacted by the situation.
(Emph_1)

0.541

The most important
step in solving a
problem is
understanding how a
problem affects people.
(HumCen_3)

0.754

C7

0.594
It is essential to take a
chance with trying out
new unproven solutions.
(RisTak_5)
I always test potential
solutions early on in the
problem solving
process. (Proto_4)

0.608

It is better to focus on
how things could be
than how things are
currently. (BeVis_5)

0.658

Note: Factor loading <.45 are suppressed. Rotation method is Varimax with Kaiser
Normalization.
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Appendix I: Author Video Transcript
Hi there! My name is Dani Chesson and welcome to my dissertation, The Design Thinker
Profile: Creating and Validating a Scale for Measuring Design Thinking Capabilities.
Design Thinking is a solution finding process that focuses on generating ideas to bring out
practical and feasible solutions to complex problems.
This approach is being used by iconic companies like Apple, service organizations such as Kaiser
Permanente, and even government agencies such as the National Health Service of the United
Kingdom, to bring about innovative solutions to some of their most complex problems.
The use of design thinking is on the rise creating a demand for professionals with the capabilities
to engage in this process.
When I started this study, I was curious about the capabilities of a design thinker and how these
capabilities could be measured.
So, I consulted the literature. What I found is, there is a lot of information explaining what
design thinking is, the literature makes a strong argument for why design thinking is important,
and there are several process models explaining how to engage in design thinking.
What I didn’t find though is a way to assess design thinking capabilities. So, this became the focus
of my dissertation.
In this study, I used a mixed-methods approach consisting of an online survey and
semi-structured interviews to collect data.
The data collected was analyzed using exploratory and confirmatory factor analysis for survey
data and thematic analysis for interview data.
This study resulted in a 27-item validated scale for assessing design thinking capabilities in
individuals.
Participants from the study commented that this profile is unlike any other assessment they have
taken in the past because it focuses on skills not covered in other assessments.
Findings also indicate that the scale developed in this study will be useful to executive coaches,
change management practitioners, educators, leaders engaged in team development, and
researchers interested in exploring design thinking capabilities.
I welcome you to read much more about this in my dissertation. If you have any question or
want to chat about this work, please feel free to reach out. Thank you!
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